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ANGLO-RUSSIAN ENGINEERING 
TRADE. 


THE problem of securing trade with Russia is one which, 
although it has interested British engineers for many 
years, is complicated by a number of causes which need to 
be carefully analysed, in order that their effects may be 
properly understood. 

In the first place, one finds a country whose internal 
engineering resources are at the present time totally 
inadequate to meet the demand for engineering plant within 
its own borders, while at the same time there is a heavy pro- 
tective tariff against the importation of engineering goods 
from Britain and from other parts of the Continent. In spite 
of this, the imports into Russia are steadily on the increase, 
as will be seen from the fact that in 1902 8,602,000 roubles’ 
worth of machinery, instruments, agricultural implements, 
and parts thereof, were sent from Britain to Russia ; while 
the figure for 1906 was 11,833,000. Continental trade may 
be represented by Germany, whose imports of machinery, &c., 
in 1902 were valued at 26,575,000 roubles; and in 1906, 
286,538,000. 

Another factor which renders Russian trade peculiar is 
the difference between British and Russian systems of pay- 
ment. Mr. Boris Brandherdler, writing in the Chamber of 
Commerce Journal for October, points out that : “ As is well 
known, England, as a purely commercial country, is largely a 
cash trader, while Russia, as an essentially agricultural 
country, where everything depends upon the realisation of 
harvest, is compelled to obtain long credit.” This has the 


effect of restricting the general trading of Britain direct 


with Russian customers, and puts two or three Russian 
firms, who are well enough placed to maintain a cash system, 
in the enviable position of dictating to a large extent the 
sale price of British goods to a Russian customer. The 
enormous power of the middlemen in this case involves such 
a throttling effect upon British trade in Russia that con- 
siderable attention should be devoted to this point, with a 
view to breaking down the semi-monopoly. 

British goods are so highly esteemed among Russians, that 
it is well worth the while of British manufacturers to break 
down the barrier which, more than the Customs dues, is 
hindering British trade. The internal conditions of Russian 
trade are at present far more satisfactory than they have been 
for many years ; the war with Japan, followed by domestic 
troubles, has removed Russia from active business life for 
some time past, and the country has been relying largely on 
its great natural resources. At the present time Russia 
is altogether tired of politics, and desires only to keep what 
she has got. She is, therefore, entering upon a new era of 
economic development, which will result in increased com- 
mercial and industrial activity. ; 

The relations between England and Russia are now most 
amicable, not merely as regards treaties, but also in national 
popular feeling, which goes a long way toward good business 
relations. Bills have been prepared by the Russian 
Government to provide for the registration of firms in 
Russia, the easier formation of limited companies, and other 
reforms tending to improved business. As regards electrical 
engineering, the prospects are already great ; such matters as 
improved transit : the utilisation of the oil fields for power 


_ transmission : the development of such industries as cotton 


manufacture : and the exploitation of electric lighting, need 
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to be attended to at once. With regard to the latter point, 
the Russian, at any rate of the upper class, is a luxurious 
person and is fully aware of the convenience of electric 
lighting. In the town districts, therefore, there is as much 
scope for electric lighting as in England and America. 

The first essential to the proper solution of the great 
engineering problems that lie before us in Russia is a 
thorough understanding of the economic conditions in 
Russia, and a suitable disposition of our terms of sale of 
machinery to meet them ; and, secondly, the acquisition of a 
knowledge of the language by English representatives of 
firms who desire to do business in Russia. 


THE explosion of a thermal storage 
vessel at the works of the South Metro- 
politan Electric Supply Co. at Greenwich 

took place, we believe, on December 20th, 1906, and 

the Board of Trade inquiry only commenced on or about 

December 16th, 1907. It seems'curious that so long a delay 

should have taken place in the investigation of so very 

serious an explosion. At the time of the accident it 
transpired that the dished ends of the exploded vessel were 

. comparatively flat, and it was pointed out by steam experts 
at the time that such large dished ends ought not to have 
been trusted without stays, and that, if not stayed, they 
should have been hemispherical, like the egg-ended boilers 
once so common. But even an egg-ended boiler should 
have one very strong longitudinal stay-bolt as a safeguard in 
the event of a circular seam rip, for these have been very 
common in such boilers. 

The delay in the investigation seems to us a very serious 
matter, for we believe that at least one other such thermal 
storage vessel has since been found to have developed a 
crack in the same place as the original crack in the exploded 

_ vessel. How it comes that such vessels, exposed to a heavy 
pressure and so very faultily and insufficiently designed —we 
refer, of course, to the flatness of the dished ends and the 
lack of stays—should ever have found acceptance it is 
difficult to understand. Presumably it is the object of the 
present investigation to ascertain this, and it would- be out 
of place at this juncture to say much more. So far, the 
inquiry seems to have been pretty severe in certain directions, 
but it is postponed to January 16th, 1908. 


The Greenwich 
Explosion. 


Ir is stated that there never was a time 


em more unfavourable than the present for 
Sheewait A seriously thinking of the actual realisation 
Germany. in the near future of the various schemes 


for the construction of electric . railways 
in Germany. So protracted are the negotiations with the 
different authorities that many years are occupied in over- 
coming initial difficulties, and it is declared that no less than 
20 years elapsed between the commencement of the prelimi- 
nary work and the setting in operation of the Berlin elevated 


and underground electric railway, which is now being extended, 
although very gradually. Indeed, the Siemens & Halske 
Co., before being allowed to build this particular railway, is 
stated to have constructed a similar line at Buda-Pesth in 
order to convince the Berlin police authorities (?) that an 
elevated and underground railway did not belong to the 
class of technical impossibilities. However this may be, it 
is certain that things move very slowly in the Fatherland. 
The Ministry of War represents another factor in the situa- 
tion. All electric railway projects are regarded by the 
Ministry with a certain amount of anxiety, as it is con- 
sidered that it would be much more easy to destroy or interrupt 
the working of an electric railway, operated from a central 
power station, than to deal in a similar manner’ with steam 


lines having self-contained locomotives. The question of 
converting the main steam railway between Berlin and 
Hamburg was brought forward several years ago, and in 
order to further the scheme two of the leading electrical 
firms submitted a proposal to the Prussian State railway 
authorities for the construction of an experimental line 
between Hamburg and Kiel, which they offered to carry out 


mainly at their own expense, only slight aid being asked 


of the authorities. It has not yet been determined 
when this project shall be - proceeded with, although 
the Minister of Railways has not shown himself disinclined to 
pass.it. Negotiations have also been pending for some time 
between electrical firms and some of the Federal States for 
the transformation of their respective railways, but these have 
likewise made no progress. Apart from the Prussian State 
main line between Hamburg and Blankenese, the State of 
Hamburg has sanctioned an expenditure of £2,250,000 for 
the construction of a Hamburg city and suburban railway, 
This line is to be partly underground and partly high level, 
but the completion of the first section is not expected to take 
place. before the lapse of five years. It is stated that German 
firms are also looking for electric traction work in connection 
with the Italian State railways, and likewise in respect of 
the St. Gothard railway, which will be taken over by the 
Swiss Confederation in the course of two or three years. 


THE exact position of the Paris electric 
lighting Sectors, or companies, seems a 

* little involved. A new agreement, which 
extends to 1913, came into operation on November 1st, and 
the period between the present and the year 1913 is merely 
one of transition ; the new company will then take over the 
whole of the lighting and power supply in Paris until 1940. 
During the.next few years the Sectors are to continue work 
until the Compagnie Parisienne de Distribution. d’Elec- 
tricit¢, in which each of the existing Sectors is financially 
interested, assumes the whole of the responsibility. We 
observe it stated, however, that under the mutual agree- 
ment between the companies themselves on the one hand and 
the Municipal Council on the other, the concessions of some 
of the companies have been reduced, whilst those of others 
have been extended, and that those which have been 
granted a longer life have arranged to compensate those 
whose concessions have been shortened. The Secteur de la 
Place Clichy would appear to be placed in the latter category, 
and the Compagnie Parisienne de |’Air Comprimé has 
received an extension of 64 years. It would seem that the 
Secteur de-la Place Clichy, whose concession expired on 
April 15th, 1907, and was prolonged to November Ist, 
1907, has ceased to exist, but this is impossible unless the 
undertaking was actually transferred to the Compagnie 
Parisienne de Distribution d’Electricité on the latter date. 
If this has not happened the Secteur de la Place Clichy, as 
in the case of the other Sectors, must be continuing its work 
until the appointed day in 1913. 


The Specitic Heat of Superheated Steam.—In a 
paper presented by Prof. Thomas, of Itbaca, N.Y., to the December 
meeting of the American Society of Mechanical Engineers, the 
conclusions arrived at as to the specific heat of the superheated 
steam, determined experimentally, are first, that the specific heat 
varies with both pressure and temperature, increasing with the 
pressure, and diminishing with the iacrease of temperature. That 
it increases and decreases more rapidly near saturation point, as 
pressure and temperature respectively increase, than is the case in 
conditions more remote from saturation point. These conclusions 
apply over the whole range of the author's investigations, from 7 |b. 
to 500 lb. absolute pressure, and up to 270° F. of saperheat at all 
the pressures employed. The paper contains some excellent dia- 
grammatic plotted results in the shape of nearly straight lines, 
curves, from which may be gathered that if the results are correct, 


' modern practice may be calculated on a basis of a coefficieat of 


about 0°57, the curves becoming flatter slightly towards higher 
temperatures, which is not what one would anticipate from the 
knowledge of what occufs'with more perfect gases, though it 
seems to be in accord with several of the more recent determina- 
tions on steam. 
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A NEW RAILWAY SIGNALLING SYSTEM. 


ALTHOUGH not primarily an electrical system, the railway 
signalling system, invented by Mr. H. J. Jefcoate, of Crewe, 
and practically demonstrated there the other day before the 
Board of Trade representative, Lieut.-Col. Druitt, depends 
on electricity for its effective operation, 
and as many electrical engineers are ex- 
perimenting with a view to providing a 
much needed improvement on our present 
system of signalling, with the consequent 
greater immunity of the travelling public 
from accident, especially in fog and through 
the liability of the human factor to err, 
considerable interest attaches to this 
patent. 

The system is very simple and inex- 
pensive. Briefly, it consists of three 
plain T-bars running parallel with the 
line and at varying distances from it. 
They are placed (1) “ distant on” (slightly 
sloped) at the distant signal; (2) **home 
on” (level); and (3) “ home off” 
(slightly sloped) at the home signal. 
These bars, mounted on cranks, are con- 
nected by a spliced wire to the ordinary 
signal wire, the signalman pulling the 
lever as for the existing semaphore. In 
the event of any disconnection the bars 
go to danger. Three plungers are fitted 
to the engine, one for each of the three 
bars. The plungers are mounted on ball- 
bearings, and are only called on. to rise 
half an inch to complete contact. When 
the distant and home semaphores are put to “danger,” 
the “distant on” and “ home on” bars are raised, so 
as to engage with the corresponding plunger. ? In the 
same way when the home semaphore is pulled off, the 
“home off” bar is raised so as to engage its plunger as the 
engine passes. An indicator in the cab of the engine shows 
the driver the exact position of the signals, and whether he 
should proceed or stand still, and starts him after stopping 


ARRANGEMENT OF PLUNGERS AND 
Contact Bar. 


or Locomorivz. 
when “line clear” has been given. In addition to the 
indicator reproducing the proper light and position of the 
signal arm, an alarm bell with a distinctive note for each 
separate signal is rang in the cab. The signal being thus 
unmistakable to the driver, who hears and sees it under 
all conditions, fogging, with its contingent heavy expense, 
is rendered unnecessary, The equipment of the permanent 
way is purely mechanical, and there is no mechanism between 
the metals to interfere with the working of water troughs or 
catch projections from the rolling stock, while no electrical 
apparatus is essential beyond a small battery on the engine, 
which is only in circuit at the moment of giving the signals. 
The cost of the system is very low, roughly, 25s. per 
engine per year, while the cost per signal bar is about £3. 


A railway with a thousand engines and 10,000 signals would 
save £24,000 per year on fogging, snow-drifts and unneces- 
sary piloting, to say nothing of immunity from disasters, big 
and little, now due to mistaken signals and fog. 

Col. Druitt made a number of severe tests of the invention. 
All kinds of obstacles were placed in the way to try to upset 
the system, but they were in every case defeated. Large 


Locomotive StanpInG aT Contact Bar. 


pieces of ballast were wedged between the castings, but when 
the system was put in operation, the stones fell away, and 
everything worked smoothly. Then the cab of the engine 
was enveloped in a tarpaulin sheet, so as to prevent those on 
the footplate seeing the ordinary signals, and top speed was 
attained by the engine. The signals were read without the 
slightest difficulty, and the train slowed down and stopped 
without the driver having received any outward sign. Col. 
Druitt’s report is awaited with much interest at Crewe, 
especially by experienced engine drivers, who contend that if 
the system had been in operation it would have prevented the 
Shrewsbury disaster—providing the engine driver over-ran his 
signals—and that it would have been equally effective at 
Cudworth, Elliott’s Janction, Grantham, and in other recent 
instances where the failure of the human factor led toa 
terrible loss of life and treasure. 


LORD KELVIN. 


The last great Engli:hman is low. 
Mourn, for to us he seems the last, 
Remembering all his greatne ss in the Past.— Tennyson. 


THERE is a cadence in all great funereal music, which even 
the least musical of mortals instinctively recognises. It at 
once appeals to, and satisfies, our emotions. It speaks, 
indeed, of sorrow and of mourning, but there is in it also a 
note of thankfulness and pride, so that it seems incongruous, 
save in honour of the really great. The same charac- 
teristic is found in all worthy memorial poetry, from Lycidas 
to In Memoriam, or, to extend the range, from Catullus to 
Kipling. We hear the slow beat of the muffled drums, the 
note of regret, of irreparable loss is there, but underneath it 
all is a subdued note of triumph and of peace. Hence it 
comes that poetry on the death of one great man is often 
appropriate, in part at least, to another ; that Shelley’s lines 
on Keats :— 
He has outsoared the shadow of our night; 


are fittingly placed on Shelley’s own memorial at Christ- 
church, and that we find in Tennyson’s great ode on the 


_ death of the Duke of Wellington much that, without the 


alteration of a word, chimes in with our feelings when the 
D 
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greatest natural philosopher of the age is carried to his last 
home in the Abbey at Westminster. 

In Lycidas, in Adonais and in In Memoriam, the note of 
regret prevails, for the death mourned was untimely, and 
there is the inevitable thought of the might-have-been 
to embitter it ; but to the death of the old we must perforce 
resign ourselves, we recognise that it is natural ; and though 
the sense of loss, the gap in the foremost rank, the silence .of 
the well known, well loved voice must needs cause sorrow, 
yet the prevailing feeling is one of pride in the great 
departed, and of thankfulness that he has lived. 

Peace; come away: the song of woe 
Is after all an earthly song ; 

Peace ; come away: we do him wrong 
To sing so wildly: let us go. 

It says little for our critical acumen as a nation, or for 
our appreciation of scientific eminence, that worthy recogni- 
tion of Lord Kelvin’s pre-eminent genius has come from 
abroad rather than appeared in our own newspapers. The 
writers of the great mass—Z/e Times is an honourable 
exception—of the obituary notices that have flooded the daily 
Press seem to have no conception that they are writing of a 
mind of an order that scarcely appears once in a century ; he is 
compared with Gladstone, which is absurd, for Gladstone, 
great man and great orator as he was, was entirely un- 
scientific if not anti-scientific ; and with Edison, which is 
grotesque. ‘True, he is often compared with Newton, but we 
suspect that those who made the comparison, know little of 
what Newton was or did. In some ways this comparison is 
valid. Both were men of incessant mental activity, and of 
apparent leisure ; both were mathematicians, though in that 
respect ‘Newton far outsoared all his contemporaries, and 
Lord Kelvin, though in the first rank, was: not either alone 
there, nor even the greatest ; both combined in a rare degree 
the power of abstract thought and daring physical specula- 
tion with high inventive faculty and experimental ability ; 
both, too, were subject to fits of abstraction, which made 
them sometimes forgetful even of their meals—a peculiarity 
common to most abstract thinkers, notably Gauss. In some 
more personal and lovable respects, they were also alike, in 
modesty and in simplicity of character, and in the enthusiasm 
for science which absorbed them. Newton, at the end of his 
life, compared himself to a child gathering shells by the shore 
of the great ocean of truth ; Kelvin, at his jubilee, confessed 
that his record with regard to the work which was the chief 
interest of his life might be summed up in one word : 
“failure.” But it was the failure of Browning’s gram- 
marian :— 

That low man goes on adding one to one, 
His hundred’s soon hit ; 
This high man, aiming at a million, 
‘Misses a unit. 
It need scarcely be said that we do not allude to Lord 
Kelvin’s alleged inability to do an addition sum in the 
presence’ of his class. 

The likeness between Kelvin and Helmholtz was somewhat 
nearer than many of the suggested comparisons, yet the two 
men had really little in common save a common interest in 
physics. The one was a mathematician while still a boy ; 
the other was an astonishing example of the adage, it is never 
too late. In middle age he learnt physics the better to under- 
stand physiology, and mathematics for the sake of his physics, 
and attained the front rank in all three. But we are a 
little weary of such comparisons. We have no taste for 
ranging the eminent men of all nations in a class list, as 
though they were Civil Service candidates ; nor, save in the 
mind of a born pedagogue, is there any criterion by which 
one may set off poetry against philosophy, or compare the 
statesman with the inventor, or either with the financier. 

’ The keynote of Lord Kelvin’s success was thoroughness ; 
to him every problem that engaged his attention was a 
challenge, and his severely logical mind would not be put 
off with makeshifts. Hence there is a mark of finality 
about his many inventions, We never find a Kelvin 
instrument modified and improved by some other inventor. 
But so long as the end were obtained, he was comparatively 
indifferent to the means or the form. We have heard an 
engineer remark, pointing to a Kelvin electrostatic volt- 
meter, “That it had an amateur look about it. What 


engineer,” he said, ‘“‘ would have stuck on a thing like that ?” 


alluding to a small adjustable weight standing out on the 
moving vane. We ventured to suggest that it worked all 
right. ‘Oh, yes; it works all right, but it does not look 
like an engineering job.” That is the characteristic of all 
his instruments, they work all right, and, because of that, 
in spite of his indifference to traditional usage, most of them 
do look like engineering jobs. This -concentration of 
thought on the matter in hand, combined with his restless 
activity, quickness of thought and catholicity of interest in 
all mechanical and physical questions, accounts in some 


. measure for the amazing versatility of the man and the 


enormous amount of work he could get through. His mind 
was ever occupied with great things, and he made small 
things—such as a water-tap—great if they chanced to 
engage his attention. Yet he was no recluse nor pedant, 
It was not for him to groan over the wasted hours of youth, 
given to unprofitable study of the classics ; on the contrary, 
he congratulated himself all his life on having received 
an education which enabled him to appreciate humane 
literature. Nor did he disdain the sports and pastimes 
fitted to his age: at Cambridge he found time to excel in 
rowing, and won the Colquhoun sculls; he found time also 
for the delightful and humanising pursuit of music, and was 
president of the musical society there. Yet at the exception- 
ally early age of 21 he graduated as Second Wrangler and 
first Smith’s prizeman. His biographers (of the hour) seem 
much exercised by his failure to be Senior Wrangler, and 
have invented an improbable story to account for Dr. 
Parkinson’s success, to the effect that it was due to his being 
able to answer a question founded on one of Thomson’s own 
researches which Thomson himself could not reproduce. In 
fact, Parkinson and Thomson met many times at the 
examination board, and here is the former’s own account of 
their relative positions :—‘ In every examination in which 
we competed I was above him. Yet he knew, and I knew, 
and he knew that I knew, and the examiners knew, and 
everyone concerned knew that he was far the better mathema- 
tician.” The faculty of turning out in a limited time 
answers to the greatest number of questions is a good test of 
knowledge of the subject matter of those questions ; but it is 
a very poor criterion as between men who both possess the 
knowledge, which of them has it in the profounder degree. It 
may be noted that Maxwell and Clifford were also Second - 
Wranglers, and that they, too, each turned the tables on the 
senior in the Smith’s prize examination, in which pace 
counted for less. 

This same quality of thoroughness accounts for his great 
“ failure ” no less than for his successes, accounts for. the fact 
that half a century of thought, and such thought, brought 
him no nearer to an understanding of the relations between 
ether, electricity and ponderable matter, or of chemical 
affinity. It may be that the problems are in their nature 
insoluble ; it. may be that some solution may yet be found, 
in which case it is almost certain that the discoverer will 
owe a deep debt to Lord Kelvin’s baffled efforts. Had he 
been less thorough, less logical, less conscious that science is 
one, not a thing in water-tight compartments, he might 
well have persuaded himself that he had made some real 
advance. But he had nothing in common with those who, 
because they find an unexplained line in a spectrum, are 
ready to jettison all they have ever held, and to recon- 
struct the universe and recall the fables of the alchemist 
respecting the transmutation of metals. 

His boldness of speculation and his brilliant and original 


. scientific imagination were shown in his vortex theory of 


atoms and his hypothesis of a rotatory ether ; but in neither 
case did he regard his hypothesis as established fact. The 


’ vortex atom failed to account for the phenomenon of 


gravitation, and the rotatory ether was but one of many 
ways, none quite beyond cavil, of accounting for the trans- 
mission of radiant energy through apparently empty space. 
Of all his speculations the only one which was received with 
almost universal dissent was that of the meteoric origin of 
life on this planet. He objected to any theory of the 
spontaneous generation of living things, on the reasonable 
ground of want of evidence. He equally objected to the 
free use of the hypothesis of creative power, probably on the 
classical ground, nec deus intersit nisi dignus, &c. Therefore, 
since once the world was too hot for life of any kind, and 
there is now life on it, he enunciated the startling theory 
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that it had reached us through the medium of an aerolite. 
It seems strange to us that Lord Kelvin did not realise that 
so he was but putting the difficulty back a step; that ulti- 
mately he must still face the alternative of creative power 
or spontaneous generation. On this matter Clifford wrote 
many years ago :— <5 
“We can only get out of spontaneous generation by the 
supposition made by Sir W. Thomson, in jest or earnest, 
that some piece of living matter came to the earth from out- 
side, perhaps with a meteorite. I wish to treat all 
hypotheses with respect, and to have no preferences which 
are not entirely founded on reason; and yet, whenever I 
contemplate this 
simpler protoplastic shape 
Which came down in a fire-escape, 


an internal monitor, of which I can give no rational account, 
invariably whispers ‘ Fiddlesticks.’ ” 

Probably most of our readers will agree that on this 
occasion, Clifford had the best of it, whether in wit or argu- 
ment. 

The story of the Atlantic cable, of heroic perseverance 
crowned ultimately with success, is familiar to our readers 
and need not be told again here. But it is noteworthy that 
neither perseverance had been reasonable, nor success attain- 
able, but for the young Glasgow professor. It was he who 
solved the electrical problems that arose, and who thus 
secured the opportunity of his life. He was indeed fortu- 
nate in his opportunity, for his investigations of the theory 
of electricity and its relation to that of the propagation of 
heat in a homogeneous solid were undertaken some years 
before, as purely from a theoretical point of view as were 
Maxwell’s investigations on the electro-magnetic theory of 
light. It was not till long after Maxwell’s death that his 
theories bore fruit in electric wave telegraphy, but Thomson 
was able to see the outcome of his labours early in life, and 
to take a leading part in their practical development. Of his 
innumerable electrical instruments there is no need to write 
here; our readers meet them at every turn in their 
daily life. His association with submarine telegraphy 
doubtless gave occasion to his active intellect to busy itself 
with tidal records and deep-sea soundings, while the accident 
of his being asked to write an article on the compass led to 
his revolutionising the construction of those indispensable 
instruments. 

As a professor, Lord Kelvin is said to have been hardly a 
success—at least, his success, such as it was, was rather by 
personal influence than by lecturing, save in the case of a 
very few advanced students. He was too impulsive, too apt 
to be carried away by any side issue that occurred to his 
fertile mind, and too far removed from the average intelli- 
gence of his pupils. It is part of the queer arrangement of 
things in this world that such a man should be set to teach 
boys, that a steam hammer should be made into a nut- 
cracker. He might have been a great teacher, but his class 
ought to have consisted of the pick of the physicists in 
Europe. None the less, he secured the respect and affection 
of his students, and took a genuine interest in their welfare 
and their future careers ; but it was ridiculous to bind such 
a genius in the bonds of a syllabus. 

All who have seen or heard Lord Kelvin, whether as 
expert witness in the Law Courts, as after-dinner speaker, or 
as lecturer before some learned society, must have been 
impressed by his enthusiasm and vitality and no less by his 
character and kindliness. He won the affection of many 
who never so much as exchanged a word with him. His 
sympathies were always ready, and he was easily moved to 
emotion. None who were present can forget his patriotic 
ardour on the occasion of the farewell dinner to the South 
African Corps of Electrical Engineers. In the Law Courts, 
he would not be hurried, and his abstraction was some- 
times a trial to counsel. We remember him in the Harness 
case, utterly disregarding Sir Richard Webster’s questions, 
while he was busy fitting the connections to the belt put 
into his hand. At last he got them fixed to his satisfac- 
tion, and then leaning forward he pulled the belt apart, 
sending the connections flying in all directions with the 
exclamation, ‘‘ There’s your belt!” 


case that he was asked whether, amid his multifarious 
degrees, he had any medical standing. He replied that he 


It was in the same ° 


was an M.D. of Heidelberg University, and had a licence 
to practise, but had never exercised it. 

Fall of honours, Lord Kelvin always received any address 
or testimonial of respect with gratitude and feeling. He 
never seemed to realise his own greatness, or to take any- 
thing as but his due, but was overwhelmed by the, to him, 
unexpected kindness. In the general mourning it seems 
selfish to air a private grief, yet the members of the Institu- 
tion of Electrical Engineers must needs regret that their 
President did not live to deliver the Presidential Address, 
to which they so eagerly looked forward, and from which 
they hoped to learn so much. In modesty, in singleness 
of aim, in courtesy and in simplicity, the greatest of man- 
kind have much in common, however diverse their talents 
and career ; therefore, as we said at the beginning of this 
article, though no two men were more unlike than the Great 
Duke and the Great Philosopher, yet we find in the ode on 
the one a fitting epitaph for the other :— 

Onur greatest, yet with least pretence, 
Rich in saving common sense, 

And, as the greatest only are, 

In his simplicity sublime. 


CORRESPONDENCE. 


Letters received by us after 5 pom. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


Electrical Trades Benevolent Institution. 

I shall be obliged if you will take the opportunity of again 
reminding your readers, at this time of the year, of the 
continued existence of the above institution. 

I am glad to say that the institution is making progress 
in the collecting of funds, but I could certainly wish 
that the interest in it was more widespread, and that 
the funds came from a still greater number of individual 
members of the industry. 

Any of your readers feeling an interest in the matter can 
obtain the fullest particulars from Mr. W. Davenport, 
Secretary of the National Elec. Manufacturers’ Association, 
2, Queen Anne’s Gate, Westminster, S.W. 

‘ One of the Committee. 


Osram and Tantalum Lamps. 

The above lamps are certainly of considerable benefit to 
the average user, but are decidedly not so to station 
engineers and contractors, whose profit (if any) is swallowed 
up in paying for lamps supposed to have been sound when 
despatched by the manufacturers, also in replacing lamps 
which go absolutely black after a few hours’ use. Unfortu- 
nately, we are in the hands of the manufacturer, who does 
not seem to realise that our results eventually become his 
result, as was the case with Nernst lamps. I know several 
contractors who have given up fitting the above, and, unless 


we get better terms, we will do likewise. ; 
Station Engineer. 


Bremer Lamp Patent. 

With reference to the letter of the British Westinghouse 
Co., published in your last issue, we beg to say that the 
statement made therein as regards the decision of - the 
Comptroller-General, is quite inaccurate. This decision has 
not been arrived at, nor has the Comptroller-General 
allowed the claim for amendment. A statement of this 
nature anticipating the decision of a public official upon a 
matter still under his consideration, is of so serious a 
character that we prefer not to comment upon it further. 

We are quite prepared to prove by documentary evidence 
that the action brought against us by the Westinghouse Co. 
for infringement of patent was abandoned by them in July 
upon our putting in proof, in our defence, of anticipation of 
the patent. We hope, in fairness to ourselves, you will 
publish this letter, so that no misapprehension shall exist on 


the point in question. 
D. Santoni & Co. (1906), Ltd. 
J. A. Cumwns, Secretary. 


London, E.C., December 20th, 1907. 
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GREAT INTERNATIONAL EXHIBITIONS. 


(Continued from page 1033.) 


1898, Chicago, £61,464.—Under a Royal Commission 
-formed out of the Council of the Society of Arts repre- 
sented by Sir Henry Trueman Wood, the secretary, Lord 
Justice Fletcher Moulton being in charge for three weeks. 
For this exhibition the principal Government grants were : 
—Germany, £180,000 ; France, £163,588; Austria, 
£12,500, and Italy, £8,000. The Commission lasted for 
three or four years. They were first granted £25,000, but 
after nine months, and chiefly for political reasons, this was 
increased, and a cachet was thereby given to the exhibits. 
The Council of the Society of Arts was not, however, very 
well fitted, as a body, to manage such an undertaking. 
They were strongly urged to get more money on account of 
the great efforts being made by France and Germany. The 
Government did not send many exhibits, but their pavilion, 
a very substantial building of brick and terra-cotta, called 
the “ Victoria House,” was much admired. It pleased the 
Americans immensely, and was purchased by them at a 
nominal sum as a yacht club, and is still standing, being 
considered a delicate return for the lavish hospitality shown. 
The furniture placed in it was an exhibit, and for fear of 
injuring it, the house was little used at first, though the 
regulations were subsequently relaxed after a protest from 
the British exhibitors. A good collection of British economic 
materials was shown, and might have been useful for sub- 
sequent exhibitions, but, as usual, it was dispersed. It was 
estimated that the average value of each exhibit was £715, 
while the expenses amounted to £374, or a total of £115,000 
spent by the exhibitors—nearly double the Government 

‘grant. Yet, except in the opinion of some members of the 
Government, the British exhibits, as a whole, were dis- 


appointing. The management generally was pretty fair, but’ 


there were complaints that the officials were not practical 
business men and laid themselves open to charges of 
inattention. In fact, the exhibitors formed a club of their 
own, and entertained the Colonial Commissioners, amongst 
others. It was considered that the exhibits (especially the 
machinery) were good in themselves, but were very badly 
displayed, giving rise to some caustic remarks to the effect 
that the British section “ looked like a workhouse ’’ managed 
by “ well-connected ignoramuses evidently appointed simply 
to provide them with well-paid employment” under a 
scientific man with no business capacity. Soaps and patent 
scents were given such prominent places that other nations 
laughed “ to think this was a specimen of what Englishmen 
made.” The funds did not allow of any general decoration, 
which, as each individual nation was kept together, might 
have been very effective. The Agricultural and Machinery 
Halls, moreover, were very far apart. The political relations 
were not as cordial as they are now, and the tariff injuriously 
affected British trade ; these causes, combined with the usual 
jealousy amongst manufacturers and traders—a jealousy 
which the Engineering Standards Committee is doing much 
to dispel—caused the exhibits to be not as satisfactory as 
could have been wished either in quality or quartity. 
Attempts were made to procure collective exhibits of 
Trish industries, of pottery and of electrical apparatus, but 
they all failed. There were no juries, and bronze medals 
(the only ones) were awarded by individual judges, who in 
many cases and in different ways were “ nobbled ’”’—in fact, 
the system proved hopelessly bad. The exhibitors paid for 
transport to and from the buildings and a duty of 60 per 
cent. on all the goods they sold in the country, and yet many 
of them had much difficulty in finding their empty cases, 
and, indeed, some of thesamples went astray and were never 
recovered. 

Turning to other nations, their expenditure was estimated 
. to amount to 12 millions. The Germans, who were par- 
ticipating for the first time in a great international exhi- 
bition, made a great show—but then, their Commissioner 
practically had carte blanche. Their pavilion was an 
imposing structure, and though only of lath and plaster, 
cost as auch as the British one, and is still standing. The 
exhibitors sent their goods to a central organisation, which 
took charge of them and sent them over. The German 


Consul engaged two clerks specially to attend on exhibitors ; 
by their help many hundreds of accounts were opened, and 
German firms got well established in Chicago. Further, one 
of the exhibitors in the German scientific section was paid 
by the Government to take charge of it and to give all 
explanations. The Comité Francais des Expositions i 
l’Etranger, besides the amount already mentioned, succeeded 
in obtaining 41,627 sq. metres of ground space for their 
2,762 exhibitors. Their furniture section was most beauti- 
fully arranged. Both these nations made grand collective 
exhibits. Their Governments paid the whole cost of 
installation and decoration, but did not entertain much. 

1894-5, Tasmania, £2,000. Under a Royal Commission, 
is the only information regarding this exhibition to be 
gathered from the Committee’s report. 

1894, Antwerp, £388. Under the Consul-General at 
that place, assisted by the Greek Acting Consul. There 
was no money for proper organisation, and the Consul, who 
had no previous knowledge of the subject, openly regretted 
that he had undertaken it under the pressure of .local influ- 
ence. Exhibitors were left to struggle as best they could 
from first to last, and the result was unworthy of Great 
Britain. The occasion was of some importance; the en/enie 
cordiale with Belgium was closer than it is now, and if this 
country could not be adequately represented, the exhibition 
should have been left severely alone. The International 
Exhibitions’ Committee of the London Chamber of Com- 
merce was formed at this time. 

1897, Brussels, £4,753. Under a Committee of the 
London Chamber of Commerce. Sir Albert K. Rollit, as 
President of the Chamber, and as Chairman of the above 
Committee, was asked to undertake the formation of what 
was in fact a “ Royal’? Commission for the exhibition by 
Lord Curzon, then Under-Secretary of State for Foreign 
Affairs, and Chief of the Commercial Department of the 
Foreign Office. A grant was made to the Commission, 
accompanied by a suggestion from the Under-Secretary that 
the late Mr. James Dredge, C.M.G., one of the proprietors 
of Engineering, should be the Commissioner. Before the 
total amount of the grant had been settled, Sir Albert and 
some of his friends, members of the Chamber of Com- 
merce and merchants in the City of London, raised a 
guarantee fund of £6,000, which, however, was not 
called upon; indeed, £800 of the grant was returned 
when the accounts were closed. Mr. Dredge accepted 
the position, and being a commercial man in the best sense 
of the word, and being backed by an energetic and 
enthusiastic chairman, he did wonders with the money and 
in the time at his disposal. Indeed, his wide connection 
compensated for any slight the Belgians might have felt at 
the lack of official participation. As usual, opinions differed 
widely as to the success of the Exhibition ; while some con- 
sidered that England was poorly represented, and that our 
industrial exhibits, owing to their inartistic arrangement, 
looked like a second-rate bazaar, others were pleased, not 
only at its financial success (7.¢., the return of a large portion 
of the grant), but at the whole organisation as being the 
best in many ways that we had had up to then. Perhaps it 
was a case of “ bad is the best.” The sanitary earthenware 
makers transferred their. showrooms, as it were, to the 
Exhibition ; the Cleveland Ironmasters’ Association and the 
Leeds Chamber of Commerce made collective exhibits ; the 
Staffordshire pottery and bedstead trades were well repre- 
sented. Opinions differed as to the value of the machinery 
exhibits, owing to the limited space available ; but, on the 
whole, and seeing the short time at their disposal and the 

amount of the grant, the managers did very well. The fact 
of Great Britain having a section to herself was a distinct 
advantage, and the awards were satisfactory. This was due, 
no doubt, in a great measure, to the fact that the British 
jurymen went over some time before the juries went round, 
and “really pulled them (the international juries) by the 


nose.” 
(To be continued.) 


Guisborengh Electric Lighting.—It has been decided 
that a special meeting of the Council shall be held to discuss the 
question of electric lighting in the area. 
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PROCEEDINGS OF INSTITUTIONS. 


Automatic Cab-Signalling on Locomotives. 
By J. Piaa, Member. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
EnorinzErs, London, December 5th, and Newcastle, 
December 9th, 1907.) 


Introduction.—Of late years the subject of the signalling of railways 
—that part by which instructions are given to the drivers of 
trains—has received a good deal of attention ; a number of systems 
has been devised and put forward for supplementing the ordinary 
outdoor mechanical signals, but, practically, no progress has been 
made in their application. 

If we carefully consider the operations involved in that mass of 
conventions known as the “ block:system” (in which term is 
included all apparatus used for signalling), we find that the sole 
aim of that complex system of signalling is the exhibition of appro- 
priate signals to the drivers of trains for their guidance, and that 
it implies implicit observance on their part of the signals exhibited. 
Whilst the signalmen, by whom the driver is guided, are provided 
with reminders to a certain extent, and hedged about more or less 
completely with restrictions on their actions, the driver must rely 
upon his physical powers to enable him to observe and obey the 
signals by which he is to be guided. 

A study of the causes of railway accidents will show that 
collisions have been caused by :— 

(a) The signalman at the receiving end of a section giving per- 
mission for a train to enter the section before it is clear of the 
preceding train. 

(b) The signalman at the sending end of a section allowing 
a train to enter the section before he has obtained permission 
to do so. 

(c) The driver of a train ignoring the signals exhibited for his 
guidance at that point. 

The driver is by far the most important of the three men 
engaged, and every means should be taken to ensure*his duly 
receiving the guiding instructions provided for him, During the 
last two years the author has been associated, in a minor part, in 
experiments having in view the best means of supplementing the 
ordinary signals given todrivers. The apparatus has been designed 


3. If the “ off” signal is obtained it should be accompanied by 
a “route” indication, which will enable him to judge whether the 
right road has been prepared at a diverging junction. Itshould be 
possible to reverse this indication at some point or points hefore 
the train passes the “home” signal, in case of emergency, just as 
it is posssble to reverse an indication with the mechanical signals 
by throwing them to “danger” before they have been.passed. 1% 

4. If the “on” signal is obtained, the indications on the engine 
should be maintained until the “off” signal is received. It should 
be possible for the driver to receive the “ off” signal at some point 
or points between the “distant” signalling point and the “ home” 
signal, to prevent unnecessary delay ; to be informed at some point 
or points how far he has travelled between the distant signalling 
point and the stop signal when the indication continues at “on”; 
and to obtain the “off” indication when standing at the “ home” 
signal. It should also be possible to give a signal to a train 
standing at the “home” signal which would be of a cautionary 
character and distinguishable from the ordinary authority to 
proceed. 

As corollaries, the following should also be provided for :— 

(a) The warning signal should require no action on the part of 
the driver or signalman to bring it into operation. 

(b) The “condition of line” and “ route ” signals required under 
(2) should be under the sole control of the signalman, should be 
subject to the control imposed by the interlocking, and must be 
such that failure shall not be liable to give a dangerous false 
indication. 

(c) The signalman shall be provided with indicators which will 
show him that the apparatus on the line, for giving the signals on 
the engine, is in order, and that the apparatus prepared is in 
accordance with the positions of the signal levers. 


Fig. 1.—D1acram oF EnGiIne anp Cracorts. 


by Mr. Vincent Raven, the chief assistant mechanical engineer of 
the North-Eastern Railway, by whose permission the author is 
enabled to give the details which follow, and to show one of the 
instruments fitted to a model representing the locomotive and a 
section of line as used in practice. The system is essentially an 
electrical one, which aims at reproducing, in the cab of the locomo- 
tive, all the information that the driver now obtains from the 
present mechanical signals, but is not intended as a substitute for 
those signals, 

The “distant” signal is one of the greatest importance, since 
at that signal the driver ts informed of his position relatively to 
the stopping place of that signalling point, and he there obtains 
the “ condition of line ” and “ route ” indications if the line has been 
prepared for his further passage. What is required, therefore, in 
any supplementary apparatus is that it shall advise the driver, 


. when he is passing a position corresponding to that fixed upon as 


the distant signalling point, of the condition of the “stop” signals 
in advance. [If this is done, the driveris informed on all the points 
which it is necessary for him toknow. The following pointsshould 
be provided for:— 

1. To inform the driver of his position relatively to the signalling 
point he is approaching, at such a distance as will enable him to 
carry out any steps that may be necessary. 

2. To advice him immediately afterwards of the condition of the 
signals he is approaching, whether they are “en” 
or “off,” 


(d) The apparatus on the engine should be of a reliable character, 
easily seen and heard, and such that the indications shall, as far as 
possible, correspond with the apparatus it is intended to supple- 
ment. It should be self-testing and be continually in use, so that 
failure may be instantly indicated, and it should be so arranged 
that attention can be readily given and defective apparatus easily 
removed and replaced. 

(¢) The apparatus should be capable of easy adaptation to single 
or double line working. 


Raven’s EvectricaL System OF CAB-SIGNALLING. 


This system is designed to collect indications by the rubbing of 
metallic brushes (fig. 3) carried on the engine, over metallic bars 
(fig. 7) placed on the line. 

The visual signals are (1) a small semaphore arm by which the 
“condition of line” signals are given, and (2) two small pointers 
showing 1-2 and 3-4 respectively, which are the “ route” indicators. 
The audible signals, which are of the nature of “call attention” 
signals, are given by a bell. Besides these indicators, the instru- 
ment carried on the engine includes a visual “ failure ” indicator, 
by which the condition of the apparatus can be gauged. 

Fig. 1 shows in di matic form the complete equipment of 
engine and line circuits, the latter being for a three-way diverging 
junction. Fig. 4 shows the back of the engine indicator. 

The action of the apparatus is of the simplest possible character, 
the main principle being the invariable operation of the apparatus 
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at certain points by the natural action of certain parts without the 
aid of either the signalman or the driver, and the subsequent con- 
tinuance of the indications resulting from the natural operations 
until they are stopped or reversed by the action of the signalman. 
Considering fig. 1, and leaving, for the present, consideration of 
the line of bars out of the centre of the space between the running 


Fia. 2.—InpIcaToR IN CaB, sHOWING LEFT-HAND Roap at 
DivpRGING JuNcTIon, oR STRAIGHT Roap; Line 


rails, it will be found that the short-circuiting of brushes 1 and 2 
on, say, bar a, causes a current to pass through the main magnet, a}, 
by which its armature is raised, putting the semaphore arm to 
“danger.” At the same time the armature closes the circuit of the 
springs c,d, diverting the current direct back to the battery after 
passing through a. Hence the armature of the latter will remain 
attracted to the poles as long as may be necessary for the purposes 
of the apparatus. : 

Besides passing through a! and the brushes, the initial current 
passes through the bell relay c! during the continuance of the short- 
circuiting of the brushes {1 and 2; the armature is attracted and 
breaks the circuit through the spring contact (e). This contact 
forms part of the bell circuit, which itself is connected in shunt 


Fic. 3.—Stze~ Wire Brususs, 1, 2, 3 anp 4, CARRIED ON ENGINE. 
SHowrne InpicatorR Circuit WRraPPED 
AROUND BRUSHES. 


across the electro-magnet a!. Hence when the armature of a! is 
raised, the current from the engine battery tends to divide, part 
passing by a! and part by the bell. The connections, however, are 
such that current only passes to the bell when! is unenergised, and 
this condition only obtains when the brushes 1 and 2 are not short- 
circuited. When the brushes are on a metallic bar, say a, therefore, 
the bell is silent, but as soon as they pass off the bars it comniences 
to ring. 

In addition to passing through the electro-magnets a! and c!, as 
described, the current to the brush 1 passes through the springs c! d!, 
and c? d®, each pair of which is normally in contact. These springs are 
opened by the raising of the armatures of pD! and p? respectively. 
Opening the circuit at either c! d! or c? d? obviously releases the arma- 
ture of a!, and, as a consequence, stops the ringing of the bell and 
lowers the semaphore arm. e 

Currents passing through pb! are collected from the line by the 
brush 2, currents passing through p? are collected from the line by 
one or other of the brushes 3 and 4. 

Between the poles of D! and p* are placed magnetised needles n, 
a, pivoted to turn under the polarity of the poles when the electro- 
magnets are energised. The spindles carry the pointers shown in 
fig. 2. Each spindle also carries a small metal sector, slotted as 
shown by figs. 1 and 4, in which rides a small metallic loop, 
pivoted at the otherend. The passage of a current through, say, 
pb}, deflects the needle to one side, and the loop drops into a recess 
at the end of the slot, and locks the needle and pointer on the front 
of the instrument in the deflected position. At the same time 
that this occurs, the lifting of the armature of p! breaks the contact 
ed}, at lowers the semaphore arm, and stops the bell as already 
stated. 

The engine carries, in addition to the apparatus described, two 

rotary switches, of which further details are shown in figs. 5 and 6 


Each switch consists of a cast-steel wheel free to rotate, the spindle 
of which carries a two-part commutator, on which bear two springs, 
The wheel is weighted so as to take up a normal position. In this 
position the springs bearing on the commutator are insulated from 
each other, but when the wheel is rotated they are connected through 
the commutator. The springs are connected with the brushes 1 and 


Fic. 4.—Baox or OCrrcunar Type oF Inpicator. Covpr 
RemMoveD Exposing APPARATUS. 


2 respectively, and each rotary switch, when turned from its normal 
position, connects the brushes in the same way as the latter are con- 
nected when on the bar a, or any subsequent bar of those shown in 
fig. 1. 

The rotary switches 5 and 6 run over fixed bars on the line side of 
the general form shown on the diagram. These bars are fixed in 
close proximity to the bar 4, as shown by fig.7. Hence the rotary 
switches are only actuated at or near the bar a. 

Turning now to the line equipment, the point represented as 
being approached is, as already stated, a three-way diverging 
junction. The six levers shown represent the “home” and 
“advance” signals for each of the diverging lines. Hach “ home” 
lever is fitted with a double-pole, and each “ advance” lever with 
a single-pole, switch, which are operated by the levers in the 
ordinary movement for operating the signals. The “home” and 


5.—Rorary Switcw Fixep Fic. 6.— Rorary Switcu 
oN EnoGine BoGin, SHOWING with CovER REMOVED, 
SERRATED FOR SHOWING COMMUTATOR 
VENIENCE OF ADJUSTMENT. - AND SPRINGS. 


“advance” levers for the lines marked Nos. 1 and 2 connect the 
battery in the cabin with the bars B, ©, D, E, placed in the 
centre of the track, the only difference being that the levers 
marked 1 apply the positive pole of the battery to these bars, 
and the levers marked 2 apply the negative pole to the same 
bars. The two levers, No. 3, connect the battery in the cabin to 
the supplementary bars, and if the junction was a four-way dhe, 
other levers would reverse the polarity precisely as is done by 
levers No. 2. 

As will be seen, the battery is not applied to the bars unless 
both the “home” and the “advance” signal levers are pulled 
over. The mechanical interlocking prevents the levers for more 
than one line being pulled over at once, or the “ home” signal 
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for one line and the “advance ” for another, and therefore, in 
the case under consideration, there is no need for more than one 
battery. 

A view of the bar a is shown in fig. 7. It is mounted on wood 
blocks, which are in turn mounted on stoneware reels, The insu- 
lation is not high, as there is no need to aim ata high degree of 
insulation for this bar. Bars B,c, D, = should be well insulated, 


‘and they are therefore mounted upon double-shed porcelain insu- 


lators of the ordinary telegraph pattern. 

A further consideration of fig. 1 will show that the preparations 
made for signalling to trainsare indicated in the signal cabin. The 
two indicators required in the case of a three-way or four-way 
diverging junction are shown in fig.1. When the levers are pulled 
over, the current passes through a high resistance fixed at bar B, 
which limits the current passing before and after the engine 
reaches the signalling bars, but which, being in shunt with the 


Fic. 7.—Bark A IN CENTRE OF TRACK. Spgine oR YIELDING 
Bars In ApvancE. Bark B oF Track In Dis- 
TANCE. DISTANCE BETWEEN A AND B, 100 Yarps. “ Dis- 
TaNT” SicNats (IN “Orr” For “Route” 1. 
LenctH or Bars A, B, C, D, 30 Lenerx or Bar E, 


60 FT. 


engine circuits when signals are being given, does not affect the 
current to the comparatively luw-resistance circuits of the engine. 
The resistance of the indicator is kept low with the same object. 
The permanent deflection is comparatively small. When the 
signals are being given the deflection is increased, and it can be 
used as an indicator to the signalman (1) of the position of the 
train which is approaching, and (2) whether the signals are being 
given on the engine. 

Consider now in further detail what takes place in a typical 
instance. Assume that an engine is approaching the junction shown 
in fig. 1, and that line No. 1 has been prepared for it to pass 
forward. The “home” and “advance ” signal levers No. 1 are both 
in the “off” position, and the battery in the cabin is connected 
positive to line. All the bars &, D, c, and B, are connected to the 
battery. Bar a is nevér connected to the battery, and is in no way 
under the signalman’s control. 

When brushes 1 and 2 are on bar A, the current from the engine 
battery passes through c? d®, c! d!, a1, c!, brush 1, brush 2, and to the 
battery. At practically the same instant, the same circuit is 
separately established by each of the rotary switches 5 and 6. The 
semaphore arm is put to danger, and as {soon as the brushes are 
clear of the bar, the bell commences to ring. Ordinarily the time 
occupied in passing over the bar is from 4 to 1 second, so that the bell 
practically begins to ring simultaneously with the raising of the 
semaphore arm. 

The visual and audible indications given at bar a continue until 
the brushes, or brush 2, comes into contact with the bar B. A 
current then passes from the bar B to brush 2, thence to the coils of 
p!, and the engine frame, and the rails, &c., to the battery in the 
cabin. The armature of a! p! is raised and breaks the circuit 
through the springs c! d', lowering the semaphore arm and causing 
the bell to stop ringing. At the same time the polarised needle x 
is deflected so that its pointer indicates 1, and the wire loop drops 
into the depression and locks the poiater in the position it has taken 
up (fig. 2). 

Pane was and audible signal given at bar a is a “warning” 
signal, indicating locality with reference to the signalling point 
being approached: the reversal of the “warning” signal is the 
“off” signal. If the further passage of the train on its journey to 
the “ home” signal be followed, it will be found that the bell will 
ring momentarily at the instant the engine passes over each of the 
bars 6, D, E, but no change is made in the character of the visual 
indication. 

The indicator now shows the “ off” signal by the semaphore arm, 
and route 1 by the pointer. These indications continue until the 
next signalling point is reached, and are a reminder of the last 
signal received. 

Assume that the engine has reached another bar a. The same 
actions take place as described for the previous signalling point, 
but, in addition to raising the semaphore arm, the electro-magnet a, 
by the rod, B (fig. 1), raises the wire loop out of its recess, and 
allows the pointer to assume its normal position. We assume again, 
also, that the road has been prepared for the train to pass forward, 


but, in this case, it is the’right-hand road of!a two-way diverging 
junction. On reaching the bar B, the same operations are carried 
out with the exception that No. 2 route isshown. It happens, 
however, say, that at the time the engine obtains the “off” signal, 
and “route” indication, 1,000 yards away from the cabin, the 
signalman is being-informed of a circumstance which makes it 
imperative for him to stop the train if possible, and he instantly 
throws his “ home” signal to danger, and immediately afterwards 
the “advance.” The engine at the moment is just reaching bar o, 
say, and on passing on to it, the “off” signal shown by the sema- 
phore arm is reversed and danger shown, the “ route” indicator is 
displaced, and the bell commences to ring as soon as the engine is 
completely over the bar. These indications will continue as long 
as may be necessary. 

These actions constitute the receipt of a “ warning” signal, the 
“off” and “route” indications and an “emergency” signal, 
calculated to avert a disaster from circumstances which have 
suddenly arisen. 

Assume now that another bar a, belonging to another signalling 
point has been reached, precisely the same effects are produced 
there as have been already described. The line, however, has not 
been prepared for the passage of the train. On arrrving at bar B 
the bell stops ringing momentarily, but the semaphore arm 
remains at danger. - Immediately the brushes have left the bar the 
bell recommences. The same effects are produced at bars c, p and 
E if no other signal is obtained at either of those points. The last 
bar is placed close to the “home” signal and is double the !ength 
of the other bars to allow of the train being brought to a stand 
easily with the brushes on the bar. 

Hence the “on” signal is obtained by the continuance of the 
“ warning” signal after the engine has passed over bar B, and that 
indication is continued until a subsequent indication is given by 
the signalman. The “on” signal, moreover, is of such a character, 
considered in view of the momentary stoppages of the bell by the 
intermediate bars, as to enable the driver to locate his position 
between the point at which he obained the “ warning” signal, and 
the “ home” signal at which he must be prepared to stop. 

Assume that as the engine approaches the bar p, the signalman 
lowers the “home” and “advance” signals. When the brushes 
come upon the bar the “off” signal and ‘route indication” 1 will 
be received precisely as already explained, 

Hence the “on” signal originally received at B may be reversed, 
and an “off” signal may be obtained at points between B and the 
first “stop” signal just in the same way as the driver sees the line 
signal lowered before he reaches it in clear weather by the pro- 
jection of his vision. : 

Making another assumption, suppose that the engine has been 
brought to a stand on bar & close to the “home” signal, and is 
waiting for the receipt of an “off” indication, The semaphore arm 
is at “danger” but the bell is silent, The signalman lowers the 
“home” and “advance” Jine signals for the train to proceed. 
Immediately the semaphore:arm on the engine is lowered, the 
‘route indication” 1 appears, and the bell commences to ring and 
continues to do so until the brushes have left the bar, - 

Hence, the receipt of the “off” signal when standing at the 
“home ” line signal is given, and the driver’s attention is called 
to the change by the bell commencing and continuing to ring. 

Suppose, now, that instead of sending the train straight away 
after bringing it to a stand at the “home” signal, the signalman 
wishes merely to call the train forward to communicate with the 
driver, or to bring the train forward to the “advance” signal, the 
signalman lowers the “ home” signal and works the “advance” 
signal lever back and forward. 

The semaphore arm on the engine will be worked up and down 
and the bell will ring intermittently and call the driver’s attention 
to the character of the indication given, 

Hence a cautionary or “ calling on” signal can be given to trains 
standing at the “ home” signal, and the indication is of a different 
character to other signals obtained in that position. 

In the foregoing description the signals have been given fora 
two way diverging junction, or for a straight road. Suppose a 
train travelling to the signalling point in fig. 1, and that road 
No. 3 has been prepared for it. The brushes 3 and 4 are connected 
together, so that either is available for the same purpose. As 
shown by the diagram, brush 4 will engage with the bars parallel 
to B,c, Dand gz. The “ warning” signal isgiven by brushes 1 and 2 
on aas before. On the arrival of the engine at B, the brush 4 
takes the current from the bar, after which it passes through the 
coils p, deflecting the needle »! to 3, and by the raising of the 
armature breaks the contacts c? d*, The wire loop drops into the 
recess at the end of the slot in the sector, and locks the “route” 
indicator in the position required. The net result is precisely the 
same as described for the “route indications” 1 and 2, with the 
exception that the first of another pair of such indications is given. 
Had the junction been a four-way one, the action of the levers for 
the signals for the fourth line would reverse the polarity of the 
bars, and the indication 4 would be obtained. The next operation 
of the electro-magnet a frees the ‘route indicators,” 3-4, precisely 
as described for 1-2. The double brush, 3-4, is to enable signals 
to be obtained whether the engine is running engine or tender first, 
towards a three-way or four-way junction, and it is also used in 
connection with single line working to be described later. 

Failure Indicator on Engine:—The means for testing the con- 
dition of the circuits and battery on the engine have not yet been 
referred to. The actual indicator is a small disk or a grid appear- 
ing at an opening in the front of the instrument, which is white 
when the engine battery is in operation, and red if the battery 
fails or is cut off. The “ failure indicator” circuit is independent 
of the other apparatus. Current is taken to the coils of n' from 
one end of the battery, and thence to the brush 2, which completes 
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the circuit. Interposed in this circuit are two small electro- 
magnets, the poles of which embrace the polarised needles 7 1', 
and tend to preserve their magnetism. As the “ failure ” indicator 
is always in action when the engine is in work, there is a constant 
current available for this purpose. In carrying the ‘failure indi- 
cator” to brush 2, the insvlated wire is wrapped around all four 
brushes as shown in figs. 1 and 3. Hence any obstruction on the 
line which displaces the brushes will breek the “failure ” indicator 
circvit and bring it into action, The “failare” indicator magnet 
E! has a back contact, ¢!, which is open when £! is energised, but 
is closed if the armature, a*, is released. This contact simply 
bridges the upen springs, c, d, of a‘, and if the armature a® is 
released, through the breaking of the circuit of m!, the semaphore 
arm rises to danger, the bell commences to ring, and the disk or 
grid shows red. When the battery fails, the disk or grid shows 
red. 

The engine equipment available for single or double line work- 
ing only differs from fig. 1 in the addition of a small three-pole, 
three-way switch. In the centre position of the switch the 
apparatus is ready for double line working, engine or tender first. 
In the left-hand position it is available for single line working, 
engine first ; and in the right-hand position for single line working, 
tender first. 

The peculiarities of single line working require modifications of 
the track apparatus to obviate the receiving of signals on an engine 
proceeding in one direction, from the track apparatus provided for 
traffic proceeding in the opposite direction, on the same pair of 
rails. 

(To be concluded.) 


Institution of Post Office Electrical Engineers. 


On March 11th, 1907, a paper (which has recently been printed) on 
the Baudot Printing Telegraph system was read at the above Insti- 
tution by Mr. A. C. Booth, staff-engineer of the Post Office. The 
paper commenced with a brief sketch of the life of the inventor, 
from his early struggle and rise in the French Government Tele- 
graph service, to his promotion to the Legion of Honour and death 
in 1903. 

The general principle of the system is dealt with, leading on to 
a detailed description of the keyboard, receiver and distributor. 
The Baudot double and quadruple arrangements are fully explained, 
and are followed by a recommendation for duplexing the different 
arrangements, viz., double duplex, giving four channels; quad- 
ruple duplex, giving eight channels; and sextuple duplex, giving 
twelve channels. Mention is made that Baudot duplex has already 
been tried, but abandoned. As, however, underground lines pro- 
vide much steadier line conditions, the lecturer advocates the 
application of Baudot duplex to these lines, and gives a diagram 
of the proposed arrangement of apparatus. 

A description of repeaters then follows, dealing with repeaters 
for working in one direction on one line, and in both directions on 


Fia. 1.—Sremens Tantatum X-Ray Tose. 


the same line, and of another form of repeater known as a re- 
transmitter. 

The output of the apparatus is fully considered, both from the 
point of view of speed of working in words per minute, and in 
actual number of Post Office messages carried in the hour. 

From the figures quoted, Baudot easily obtains first place with 
the sextuple arrangement and second place with the quadruple,, 
Wheatstone being given third place. 

For Wheatstone working the speed is- taken at 100 words per 
minute, but as it will work at 400 words per minute on a suitable 
line, it would easily beat Baudot sextuple. Again, the Hughes 
will work at its normal speed on much more difficult lines than the 
other systems, and would then prohably equal in output any of 
the faster systems. 

The lecturer recognises this in saying that there are so many con- 
siderations that have a bearing on the most suitable system to 
employ, that given certain conditions, any one of the systems 
mentioned may be the best in the circumstances. 

_ Av-useful comparison is made of the different Baudot speeds in 
terms of Wheatstone speed; so that given the speed of a line in 
Wheatstone words per minute, it can be seen at a glance what 
Baudot arrangement will be suitable for that ular line, 


Another useful table is given of the electrical data and speeds of the 
Post Office underground cable between London and Glasgow. 

The Baudot alphabetical keyboard sender having a separate key 
for each letter is next described. It perforates a paper tape which 
passes automatically through a small transmitter at the back of the 
perforator. The tape is not torn off as in other perforated tape 
systems, but feeds forward continuously at about 4 in. per letter, 
giving continuous transmission at 30 words per minute. 

In conclusion, the Baudot is compared with the latest printing 
telegraph system invented by Mr. Donald Murray, 


RECENT EXHIBITIONS. 
Royal Society of Medicine. 


SECTION. 


THE main features of the exhibition held on December 13th at the 
small Queen’s Hall, were X-ray apparatus and coils. Only a few 
electric baths were shown, and apparatus for the application of 
faradic, galvanic and other currents—terms which, to the lay elec- 
trician, convey little significance. The collection of exhibits was 
nevertheless highly interesting. The following were some of the 
chief items :— 

Messrs. SrzmENs Bros. & Co., Ltp.—New tantalum X-ray tube, 
which is fitted with an uncooled tantalum anti-cathode. This 
metal has a very high melting point, and is not liable to disintegra- 
tion, so that it is permissible to allow the anti-cathode to become 


Fia. Protective Tuse StTanp, 


incandescent without fear of injury. Efficiency, constancy of 
vacuum and long life are amongst the advantages claimed for the 
new device, which is illustrated herewith (fig.1). To “harden” 
the tube, the wire usually connected to the anode is attached to 
the supplementary terminal for a few seconds; to soften it, the 
flexible wire is brought near the cathode terminal when the tube 
is working. 

On the other hand, the light emitted by the incandescent anti- 
cathode may interfere with observations with the fluorescent screen. 
To provide against this, and at the same time to shield the operator 
and patient from the harmful effect of the X-rays in directions 
where they are not required, Messrs. Siemens have also introduced 
a protective tube stand, consisting of a wooden box lined with 
protecting material and equipped with lead diaphragms, observation 
window of lead-glass and all necessary adjustments. This is also 
illustrated (fig. 2). 

Other exhibits were a 20-in. spark induction coil with variable 
primary, working with either a mercury or a Wehnelt interrupter, 
all of which were controlled by a single combination switch; 
and Dr, Albers-Schonberg’s compressor and couch, complete, with 
= —— stersoscopic fitting, and a special lead-lined sereen for 
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Mzssrs. WIRELESS TELEGRAPH Co., Ltp.—A varicty 
of induction coils, &., of which the most noteworthy was the 
company’s new high-frequency apparatus. The special fea- 
ture of this was that the frequency could be regulated to any 
desired value by means of a small handle on the front of the 
apparatus, which acted upon the capacity of the condensers; at 
the same time the intensity of the current could be varied from 
zero to a maximum by the rotation of the secondary coils, which 
were pivoted vertically and nicely balanced so as to turn easily, 
the relative strengths of current being indicated on a scale. Thus 
any dose can be recorded, and repeated at will. ; 

Messrs. Harry W. Cox & Co., Lrp.—Heavy-discharge induc- 
tion coils, interrupters, and X-ray tubes. 

Mr. H. Herm.—“ Sirius” X-ray tubes, in particular one with a 
water-cooled anode, for long exposures with strong currents, and 
provided with a vacuum regulator. This’was shown working with 
a Gaiffe interrupter, valve and ondoscope, the current taken being 
34 to 4 milliamperes; it will stand 10 ma, for one minute, and is 
used in London and other hospitals. 

Mr. K. ScHann.—A variety of instruments and apparatus, 
including coils, X-ray tubes and radiogrAphs, baths, &c. The 
principal feature was the new ortho-diagraph of Dr. Levy Dorn, 


Fic. 3,—ORTHODIAGRAPH. 


which is illustrated herewith, This instrument consists essentially 
of a fluorescent screen, X-ray tube, and diaphragm, all of which 
are mounted in a direct line with one another, and with a pneu. 


Fic. Rotary CoNvERTER. 


matic pencil, on a frame which can be moved in any direction in a 
plane at right {angles to the line of apparatus. With this instro- 
ment the observer can trace out the exact outline, for instance, of 
a patient’s heart and record it on a drawing board by means of the 
pueumatic pencil. Thus the apparent gement of the heart, 
due to its shadow being thrown a small source of divergent 
rays upon a screen, is avoided. 


Another interesting device, for which Mr. Schall claims priority, 
was a small rotary converter, which, besides supplying sinusoidal 
alternating current when fed from p.c. mains, which is passed 
through a transformer to give current at low pressure for cauteries, 
&c., drives various instraments, such as drills and massaging imople- 
ments, and supplies current for lighting surgical lamps. The 
apparatus can be used for galvanisation and electrolysis, a milli- 
amperemeter and rheostats being provided. 

Mzssrs. Newton & Co.—Heavy-discharge coil, with change-over 
switchboard for mercury and electrolytic break; large pattern of 
Wehnelt electrolytic interrupter ; and a large Wimshurst machine, 
driven by a motor. A complete high-frequency apparatus, as 


Fie. 5.—Apps-Ngwton Heavy-DiscHarGE Corn. 


supplied to the Bangour Village Hospital, Edinburgh, was shown. 
The H.D. coils, it is stated, give out. 25 ma. with a spark of 165 in., 
and with their use the time required to photograph any part of the 
human body is reduced to a few seconds. A special series of wind- 
ings has been worked out, so that the coil can always be constructed 
so as to secure the best possible results from the supply voltage and 


Fia. 6.—NrEwton CHANGE-OVER SWITCHBOARD. 


current available; the usual primary current is about 20 to 25. 
amperes. Provision is made for varying the primary winding to 


_ adapt the same coil for both Wehnelt and mercury interrupters, 


and the special change-over switchboard above-mentioned (fig. 6) 
enables this to be done and the interrupter changed with a single 
movement, 

Messrs, Watson & Sons.—On several stands there was seen a 
neat little mercury interrupter, working in an atmosphere of coal- 
gas, and driven by a simple synchronous motor from the core of the 
induction coil. This was the Béclére or ‘“‘ moto-magnetic” inter- 
rupter, the sole rights to which are possessed by Messrs. Watson. The 


’ general appearance of the interrupter is shown in the accompanying 


illustration, fig. 7. The mercury is driven up a spiral chaanel 
in a revolving block of metal, in the form of a jet which strikes 
stationary teeth as the cylinder rotates; this portion of the 
apparatus is enclosed in an air-tight metal reservoir a, which can 
be filled with coal gas by means of the nozzlesc. The cylinder is 
connected to the S-shaped iron armature B, which revolves in front 
of the core =. On spinning the armature with the fingers, by 
means of the milled head a, it continues to revolve; its speed is 
regulated by the relation between the moment of make and break 
of the primary current and the position.of the armature with 
regard to the core of the coil, and this is easily controlled by means 
of the insulated arm p, which turns the interrupter round through 
asmali arc. With coal-gas as a dielectric, no sludge is formed, and 
the mercury hardly needs any cleaning; in fact, the interrupter 
can work for at least 500 hours without attention. The mercury 
cannot be upset, and the device works equally well with any 
voltage from 24 to 250 volts, silently and steadily. The height 
over all is only 4g in., and the weight complete 54 lb. 

This excellent device is used by Messrs. Watson in conjunction 
with their “ intensified induction coil,” the primary of which is of 
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heavy copper wire, with several taps, and the secondary has fewer 
turns than usual. With this coil, 15 to 25 ma. can be passed 
through an X-ray ‘tube, and‘ the time required to obtain a photo- 


graph is only 5 to 7 seconds. A large number of X-ray negatives — 


Fic. 7.—Watson INTERRUPTER. 


were shown, taken in this way. The company also exhibited a very 
large spherical rectifying tube, a tube-holding device of simple 
pattern, and a radiographic couch designed by Dr. Ironside Bruce, 
with the X-ray tube below, and the photographic plate above, their 
positions being set by means of an indicator. 

Massrs. A. Favre & Co.—‘ Beta” X-ray tubes, with air-cooling 
device, invented by Mr. H. Bauer. The anti-cathode isa heavy 
copper disk, supported by a.copper cylinder upon a glass tube, the 
interior of which is aircooled. The anode is not usualiy connected 
to the anti-cathode in these tubes; but a spark-gap is provided. 
Thanks to this, the anti-cathode never becomes the anode, and con- 
sequently it is not disintegrated. Reverse currents, it is stated, 
are never met with in these tubes. When the tube is hard, the 
anode is connected with the anti-cathode through a choking-coil. 
A specially interesting tube shown by Messrs. Favre was a stereo- 
scopic tube, by :means of which, with only two photographs, the 
depth, and distance from a given point, of a bullet, for instance, can 
be at once ascertained with the aid of a specially-graduated pair of 
compasses. 

Mr. Lestre Miter. — Jointless-section induction coils, mica 
valve, &c. (see Physical Society, below). 

Messrs. Sanitas EvectricaL Co., Lrp.—This firm had a large 
space in the centre of the room, and exhibited at Stands 9 and 19 
a comprehensive variety of apparatus, including Finsen lamps of 


Fig. 8.—Sanrras UNIVERSAL APPARATUS. 


‘various types, quartz mercury vapour lamps, vibrators, batteries, 


&c.\.A light bath was shown, and Dr. Schnee’s patent four-cell 
bath for local application to the arms and legs. A special feature 
was the company’s new “ Multostat” universal apparatus, providing 
in the one machine galvanisation, sinusoidal and galvano-sinusoidal 
currents, cautery and light. This apparatus was provided with a 
dead-beat. milli-ammeter, with three readings, viz. 0-6, 0-60, 
0-600:ma. ‘The rotary converter of ‘this machine is adapted for 
working all kinds of surgical drills, vibrators, centrifuges, pneumatic 
ear massage pumps, epilation knives, &c., and is equipped with con- 
trolling rheostats, switches, milli-ammeter and pole-reverser. It 
connects with any continuous-current main from 50 to 250 volts, by 


wall-socket or lampholder. 


At the No. 9 Stand the company were showing one of their multi- 
section spark coils-and: a new pattern bi-polar high-frequency 


_ apparatus-on the induction principle; also a new protecting box- 


screen for guarding both operator and patient against the effects of 
the X-rays, 

The chief feature of the company’s exhibit was a new type of 
mercury interrupter for X-ray and high-frequency work, shown in 
public for the first time. The chief point of this new invention is 


Fic. 9.—Sanitas X-Ray 


that it is possible to obtain interruptions as rapid asa Wehnelt 
interrupter (about 8,000 to 10,000 per minute) without any of the 
drawbacks of the Wehnelt type. - This interrupter is known by the 
name of “Sanax.” The principle underlying its construction is 
very ingenious. 


Fia. 10.—“‘Sanax” Is T@RRUPTER. 


When the motor rotates it takes with it a small pear-shaped 
bowl, arranged perpendicularly above and direct coupled to it. In 
this is placed about 1 lb. of mercury, which, by centrifugal force, 
travels up the bowl and forms ,a ring round the extreme periphery 
of the bowl. Inside the bowl is placed a disk on aJ vertical axle, 
mounted towards one side of the bowl, so that the ring of mercury 
in rotating drives the disk by friction; this wheel has four alter- 
nate segments of metal and insulating material. The speed of the 
motor is about 2,500 R.p.m.,and the segmented disk being only 
about half the diameter of the bowl, it rotates about 5,000 times 
per minute; as it is provided with two metal segments, it must 
make and break contact twice to each revolution, and thus the 
exceedingly high number of about 10,000 interruptions per minute 
is obtained. 

By this means any ordinary coil can be made to give an output 
exactly as required, to suit the ever-varying vacuum of different 


wane 
5 dl 
| 
has 
| 
. 
: 
4 
1 
. 


Vol. 61, No 1,570, Ducumess 27, 1907.) THE ELECTRICAL REVIEW. 1049 


focus tubes, so that a soft tube for therapeutic and radiographic 
purposes can be used as well, without over-straining, as a very hard 
tube, such as would be necessary for a screen examination of the 
chest or pelvis. 


Physical Society of London. 


Tue third annual exhibition of the Society, while not remarkable 
for any startling novelties, brought forth numerous interesting 
features, and was admirably housed in the new Royal College of 
Science. Whilst we have not space to deal in detail with all the 
exhibits, we give below a brief account of a number of them of 
special interest. 

Masssrs. J. Prrxin & Co. showed their Holden-d’Arsonval galvano- 
meters, with laminated steel magnet, as shown in the accompanying 


Fia. 11.—HoLDEN-D’ARSONVAL GALVANOMETER. 


illustration, and the Pitkin-White pyrometer, which is also 
illustrated, the latter being used in conjunction with a thermo- 
couple, and reading direct in degrees Centigrade. They also 


Fic. PyromMErTer. 


exhibited a number of galvanometers, ampere and voltmeters, and 
resistance boxes. 

Mr. Rost. W. Pavt was exhibiting several pieces of electrical 
apparatus of quite new design. Among these may be mentioned 
Cohen’s barretter, with which Mr. Cohen was demonstrating his 
methods of making telephonic measurements. This apparatus was 
described in the inventor’s paper before the I.E.E. A quaint feature 
of this exhibit was the galvanometer. It was a reflecting galvano- 
meter constructed on the single-pivot principle; it had only to be 
suspended from a wall batten by means of odd pieces of wire, after 
the manner of a picture, in order to get it into the required position, 
and if was hanging much out of plumb. Nevertheless, it was work- 
ing quite satisfactorily, showing the excellence of the balance, and 
the immunity from vibration possessed by the instrument. 

Another entirely new instrument was the Campbell vibration 
galvanometer. This apparatus consists essentially of a very narrow 
coil carrying a mirror, and suspended between the poles of a power- 
ful magnet. The periodic time of this moving system may be 
adjusted by turning a knurled knob, underneath the instrument, and 
perfectly accessible. Turning this knob raises or lowers a centre 
pillar, carrying .a projecting arm to which the upper suspension is 
attached by means of a spring, the tension on which can thus be 
varied. The range of adjustment of the periodic time of the 
instrument by this means is from about 50 to 300 complete oscilla- 
tions per second. The lower suspension is bifilar, and an adjustable 
clamp, enabling the effective length of this bifilar suspension to be 
shortened, provides « further range of adjustment up to 800 or 
1,000 oscillations per second. Such an instrument is exceedingly 
useful in many alternating-current measurements, the tuning to the 
periodicity in use enormously increasing the sensitivity. When in 
synchronism with the impressed current, the instrument constitutes 


avery sensitive alternating-current detector, the sensitivity being 


of the order of one millimetre per 10—’ ampere, at one metre, and - 


it shouldbe of great value for measuring capacity, self and mutual 
inductance, &c. 

Mr. Paul also exhibited a fixed and an adjustable standard of 
mutual inductance, designed in accordance with Mr. Campbell’s 
paper recently read before the Physical Society. The adjustable 
standard has a range of from 1 to 10,000 micro-henries. 

Galvanometer lanterns for Nernst lamps and 4-volt fairy lamps 
were also shown, as well as two new forms of universal shunt. 

_ Mr. exhibited a 12-in. jointless section 
induction coil, wound on his patent system, with parts showing the 


4 


Position at break shown full; position at make, dotted. 


Fig. Mica-Disk VaLve. 


method. This coil was worked off the 110-volt mains, in series 
with a regulating resistance, by the Béclére mercury interrupter, 
which we describe elsewhere, and in addition a new device—a 


% 


¥ 


TRUE EQUIVALENT © MICA D sc 

SPARK. 


Fia. Com, Mica-Disk Vatvn, Break. 


mica-disk valve, recently invented by Mr. Miller—was driven by 
the break, with which it was in synchronism. The valve, as shown 
in fig. 13, consists of a circular plate of mica about =}; in. thick by 
6 in. in diameter, and offers a high resistance to the “ make” B.M.F. 
in the secondary winding, whilst at the moment of “ break ” there 
is only asmall air-gap of about 4-in. in circuit with the secondary, 
so that the current is rendered practically unidirectional, a very 
important feature in X-ray work. It is pointed out that this is not 


a true non-return valve, as it does not stop reverse oscillations’ 


in the secondary due to the primary condenser; but these 
are practically negligible. An interesting application of ‘the 
jointless section system of winding is to a resistance coil’ of 
30,000 ohms, in which the direction of winding is reversed at 


’ every other disk, so as to make the coil non-inductive. 


Messrs. & Co., Lrp., had a large exhibit 
of their flicker and Universal photometers in use, Hamilton: elec- 
trostatic voltmeter, inkless recorder, resonance frequency indicator, 
resistance bridge, and portable measuring instruments. 

Mzssrs. J. J. Guirrin & Sons, Lrp., showed many interesting 
physical apparatus, including an experimental arc furnace, a 
Dolezalek quadrant electrometer, and alnew electroscope, designed’ 
by Prof, Rutherford for accurate measurements in radio-activity, 
such as the comparison of the activity of substances, and the 


determination of the rise and decay curves of ‘the radio-active: 


products, As shown in fig. 15, p. 1050, the instrument consists 
essentially of two parallel plates a and 8, the upper of which is 
connected to the gold or aluminium leaf system co through the 
sulphur cone 8, the lower plate being connected to the base of the 
instrument. 

The electroscope is charged by the projecting rod p, which after’ 
charging is covered by a metal capn. The material to be tested is 
placed on the lower plate B, which is made to slide in and out. ' 

Care has been taken to make all the essential parts easily 
removable, in order to admit of rapid replacement either of a gold 


7. 
of 
of 
1 in 
n is 
| 
‘ — 
i : 
¥ = 2 
. 
a 
\ 
4 
. 
7 
4 


1050 


THE ELEOTRICAL REVIEW, [Vol. 61. No. 1,570, Ducuusza 27, 1907, 


leaf or of the metal plates 4 and B, should they by accident become 
- contaminated by radio-active matter. The instrument is constructed 
of aluminium and mounted on a cast-iron base. 


Fic. 15.—RuTHERFORD 
ELECTROSCOPE, 


Fia. 


pa Mahler-Cook bomb calorimeter, in improved form, was algo 
_ shown. 
The accompanying illustration shows in vertical section the 


pressure vessel, in which the material tested is burnt in compressed ~ 


oxygen |gas. The bomb is of steel, lined with a special enamel, 
with a heavy screwed cover, and is tested to 3,000 lb. per sq. in. 
before despatch from the works. In the measurement of the 
calorific value of fuel the latter is placed in the crucible shown, 
and after admitting oxygen ata pressure of 20 to 25 atmos., is 
ignited, and a temperature curve is obtained. From the data 
recorded and the known water-equivalent of the apparatus, the 
desired result can then be calculated. It is claimed that the bomb 
calorimeter is the most accurate for testing fuel. 
(To be continued.) 


LEGAL. 


Ruonppa Tramways Co., Lrp., anp Tarr Raitway Co 


In the Court of Appeal on Thursday (December 19th), before the 
Lord Chief Justice, the President of the Probate, Divorce and 
Admiralty Division, and Lord Justice Buckley, the appeal was 
heard in the matter of an arbitration between the Rhondda Tram- 
ways Co., Ltd., and the Taff: Vale Railway Co. 

Mr. Eldon Bankes, K.C.,and Mr. Goldberg (instructed by William 
Hill & Co., agents for Ingledew & Sons) were for the appellants ; 
Mr. Bailasche and Mr. Marriatt (instructed by Deacon, Gibson, 
Metcalfe & Co., agents for Morgan, Bruce & Nicholas) represented 
the respondents. .- 

Mr. BankEs said the facts of the case were these. The Council 
obtained powers to construct a tramway along certain roads, and in 
some portions of their course the roads crossed the lines of the rail- 
way company at right angles, and at varying heights from the ground 
there were a great number of telegraph wires. It was left to the 
Council to decide what form of traction they should adopt, and they 
decided upon the trolley system. There were Board of Trade 
regulations which, unless modified, required that the line wire should 
be 12 ft. from the ground and the protecting wire a few feet above it. 
The telegraph wires which ‘crossed the three railway bridges— 
Llynypia, Wallshoim and Pentygwath—were not a sufficient distance 
from the ground to enable the cables to pass under, and the Council 
thought there were Sections under the tramways which enabled them 
to deal with the situation, and they claimed that the matter in dispute 
should be settled by arbitration. . The Council contended that their 
case came under Sec. 30 of the Tramways Act, and he contended that 
they had mistaken their powers in this respect. The case was 
- taken from the arbitrator to Mr. Justice Bray, for his Lordship to 
decide whether the arbitrator was right in deciding in favour of 
the Council, and saying the case came under the Tramways Act, - 
and not under the general powers. Mr. Justice Bray decided in 
favour of the Council, that they had power to alter the wires where 
necessary, and that i¢ was expedient for the Council to do this 
work, and that they had power to go upon the railway company’s 
land to mney out such work, It was against this decision that they 


had a) 
Without a See Mr. Bailasche, their Lordships delivered 
Jidgment. The Loup Outer Justice said he was clearly of opinion 


Mr. Justice Bray had correctly interpreted the law, and. he was of 
opinion he had decided correctly. The Council unquestionably had 
the powers they claimed. To the questions which were submitted 
for the consideration of the Court below, Mr. Justice Bray had 
decided against the railway company. In doing so he was right, 
and this appeal must be dismissed with costs. The other Lords 
Justices concurred. 


DrepGe v. East Ham CoRPORATION. 


Brrors Mr. Justice Lawrance and a common jury in the King’s 
Bench Division on Friday, Mr. John Thomas Dredge, a laundry 
canvasser, claimed damages against the East Ham Corporation for 
personal injuries sustained on October 17th, 1906, when an electric 
tramcar, belonging to the defendant Corporation, collided with a 
van in which plaintiff was seated. The accident occurred in High 
Street, South Hast Ham. As a result, Mr. Dredge suffered from 
severe abdominal injuries and shock. The defendants admitted 
negligence on the part of their servants, and the only question was 
one of damages. 

The jury awarded plaintiff £100. As that amount had been paid 
into Court, judgment was entered for the defendants, with costs. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Peters’s Patent Lock Nut. 


Lock nuts have ever been a fruitful field for invention, and now 
another new device has been put on the market by the GuLoBE 
Patent Lock Nut Co., Bloomsbury Street, Wolverhampton. : As 
shown in the accompanying figures, the lock nut in place resembles 
the ordinary double nuts, but it will be seen from the section that 
one nut is dovetailed into the other, so that the two are inseparable. 
They are tapped in this condition, and when the lines marked on 


Fig t. 


Figs 


Detaits oF Peters Lock Nout. 


them are set together the nuts turn easily as one; but on tightening 
up the outer on the inner, by virtue of the shape of the joint a 
powerful grip is obtained, which, it is claimed, far exceeds that of 
any other combination yet invented. A special feature of the nut 
is the fact that the outer nut, which carries the load, is the longer. 
Common practice places the thin nut outside, but this is an error, 
though it may be convenient in the absence of a thin spanner. In 
this respect also the nut is to be commended. 


Xmas Slide Rules. 


Messrs. CALLENDHR’s CaBLE & Construction Co., of Hamilton 
House, Victoria Embankment, E.C., have favoured us with a very 
handy cable calculator, which: embodies the principle of the slide 
rule. 

This device, which we show herewith, consists practically of a 
rectangular diagram, in which the diagonals represent cable areas ; 
the two horizontal slides contain the factors relating to yards, volts 
and xw., and the two vertical slides serve to adjust the remaining 
factors, 7.c., system of supply, power factor, and percentage loss in 
volts marked on. The use of the rule isa very simple matter, 
which will be better appreciated by reference to the particular 
example for which the rule is set in our view. Here 1,500 yd. 
represents the distance of route, and this figure on the “ yards” scale 
is placed opposite arrow 1; the lower horizontal slide is adjusted 
until arrow II points to the pressure in volts, 7.¢., 1,000 in the case 
shown. 

The right-hand vertical slide is then moved to bring arrow IIT 
opposite the particular cable system required, B, which represents 
the common return in @ two-phase three-wire system ; and the left- 
hand vertical slide to bring arrow IV opposite the suggested power 
factor of the system—taken at ‘9 in..in our example, which 
completes the actual adjustments. 
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07, 
— Knowing the number of Kw. proposed to be transmitted and F.—Common wire for system » with four-wire distribution. 
the allowable loss in the line, it is now only necessary to find the The device, which is patented, will, we feel sure, be much valued - 
as of point of intersection of the vertical (kw.) line and horizontal (loss) by engineers, and would be more so if more substantially made. 
had line, and the nearest diagonal line gives the required size of the Another slide rule, also just received, is a 6-in. card miniature in 
tied cable in square inches. : a cage, which Mussrs. Manpins, Leacu & Co., of 6, Victoria Avenue, 
had The device is constructed in millboard with card slides, and is Bishopsgate Street Without, E.C., have forwarded. Although not 
ight, provided with an instruction card behind, from which we note that so elaborate as the one described above, it is a very neat little 
ords the result should always be examined to see that the current memento, and any reader who cares to obtain one has only to 
density does not exceed the safe limit. drop a postcard to the firm. 
GALLENDER’S CABLE AND CONSTRUCTION Co. LTD. 
. Works: BELVEDERE, KENT. Head Office: HAMILTON HOUSE, VICTORIA EMBANKMENT, E.C. 
TeterHone: 119 WOOLWICH. Te.erxone: 1911 HOLBORN. 
ngs Teveerams: CALLENDER'S WORKS, PICARDY Tevearams: CALLENDER. LONDON. 1 
tric fr _Yours 
KW 
A 7 71 6 
7 LZ, A A 5 
ar. LAA; Ly A 
A. 4 S 
Ay 4 A A; ij 4 é 
e. - 6 


Messrs. CALLENDER’s SLIDE RutB FoR DETERMINING CABLE AREAS. 


View In THE New SHowrRooms or Messrs. Conpurts, LTD. 


The systems of supply for which the rule is applicable are :— 
A.—Two or three-wite D.c., or one-phase 4.c. 

B.—Common return in two-phase three-wire system. 
C.—Tbree-phase, two-phase, and neutral of three-wire system 4. 


+» §IMPLEX NEW#«SHOWROOMS. 


D.—Three-phase common return when volts have been given In keeping with that spirit of enterprise that has long characterised 


between outers, with four-wire distribution. 


the doings of Messrs. Simplex Conduits, Ltd., the firm: has just 


E.—Three-phase (star winding) outers when volts are given struck out afresh in a very commendable manner in the London ° 


between an outer and the central point. 


district by opening up a fine showroom, offices and conduit storer 
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at 115, Charing Cross Road, W.C. The doings of few companies 
are better known to the trade than are those of this company, and 
for a detailed description of the factory at Garrison Lane, Birming- 
ham, we may refer our readers to the ExgctRican Review for 
November 9th, 1906. 

The new London branch is housed in the ground floor and base- 
ment of a fine recently-erected buildivg, which stands in a com- 
manding position.. It comprises the sales department, which deals 
with local and South of England requirements generally, and the 
publicity department. The offices are situated on the ground floor, 
surrounding and opening into the showroom. 

The basement is devoted to store purposes. Larger stocks than 
hitherto can now be carried (approximately 150,000 ft.), and with 
a view to increasing facilities in this direction the company have 
excavated a portion an extra 3 ft.’ in depth, in order that 
tubes may be stored upright. The extra quantity which can be 
stowed away in this manner, as compared with the horizontal rack 
method which has to be resorted to when it is not possible to 
obtain 14 ft. head room, is enormous. Fittings are stocked in the 
usual form of bins. Ample provision is made for rapid packing 
and despatch, whilst a small work bench is fitted. up with drill, 
vice, screwing apparatus, é&c., to facilitate the carrying out of these 
operations on the spot in the case of urgent orders. 

The showroom is equipped with every description of accessory, 
displayed in a number of glass show cases. The main example of 
the conduit system is, however, given by the lighting installation 
of the premises, which has been carried out by the company’s own 
wen with a view to showing, as far as possible, typical examples 
of how things should be done. Especially is this noticeable at the 
main lighting board controlling the ground floor. The whole of 
the various runs are brought to a point on the ceiling above the 
board, and collected in an adaptable box, from which the circuits are 
taken down to the board in four tubes. The board itself is of the D.P. 
fuse and s.p. switch, wood cased type. The fuses are of Simplex 
special enclosed cartridge pattern mounted on separate slate 
bases, and controlled by “rapid action” switches. Another 
interesting piece of work is to be seen in the basement, where the 
supply company’s mains enter the building. Two main fuseboards 
of different pattern are installed, one serving to control the power 
supply, and the second the basement lighting. The main 
switches and fuses are of the Simplex “ push on pull off” type of 
combined switch fuse. 

In the general equipment and arrangement of the showroom 
flexibility has been the great aim, that is, to facilitate rearrange- 
ment of the various samples and fixtures displayed. It is 
anticipated that an entirely fresh appearance can be given to the 
showroom within an hour or so. No apparatus is permanently fixed 
in position, a circumstance which has been considerably assisted, if 
not rendered necessary, by the nature of the building itself. It 
happens to be built entirely throughout on the L.C.C. regulations, 
which in many respects are peculiar. Thus, the ceiling of the 
showroom is of concrete 1 ft. thick, with an iron girder every 6 in., 
in addition to which there are two 18 in. X12 in. girders supporting 
and projecting from the ceiling. To attach electric fittings to this 
would naturally have entailed a tremendous amount of labour and 
cutting away. The difficulty has been obviated by fixing three 
parallel lengths of ? in. Simplex conduit hung 20 in. below the 
ceiling, so as to clear the girders above referred to, and 7 ft. apart. 
Across these are Jaid at right angles several runs of # in. conduit, 
along which are placed wall sockets mounted on flange couplings. 
These runs are wired up in two sections,to a two-pin plug at 
each end. 

All types of electric light, pendants and electroliers arg attached 
to the cross tubes. They are wired complete to a plug, so that 
they can be readily put into circuit by connection to one of the 
sockets The plugs at the two ends of the circuit wires of the 
tubes are carried down the partitions to another wall socket fixed 
on a small shelf, which surrounds the showroom at a convenient 
height. The wall socket is wired directly from the main distri- 
bution board. 

It will be seen that half a dozen fittings can be thus readily 
lighted up for display purposes, whilst, if it is desired to have one 
only lighted in order to obtain a better idea of its effect, this is 
easily accomplished by disconnecting the other fittings from ,the 
sockets in the same overhead run. 4s all pendants are attached 
by S hooks, their: position can be altered in a few moments. 
Brackets and wall fittings are attached to wood panels fixed in the 


lower trames of the partitions ; these panels are all interchangeable, . 


and are arranged so that they can be readily removed and altered. 
Brackets, &c., are also wired to plugs for connection to the sockets 
on the shelf before mentioned. 

The arrangement: of the windows is carried out on a similar plan. 
Every piece of lighting or heating apparatus is fixed with a piug 
for connection to a socket. The latter are arranged in groups of 
eight flush sunk in Simplex cast-iron boxes and controlled directly 
from the main board. 


In addition to the well-known tubes, accessories, and distribution 


boards manufactured by Simplex Conduits, Ltd., there is quite a 
representative display of electric lighting fixtures, heating and 
cooking apparatus, lamps, cables. Some of the designs are quite 
original and tasteful, whilst an innovation is to be found in some 
“ pedestal ” form of luminous radiators, ‘and one for use on the wall. 
The cables are British-made throughout. 

Those interested might find it well worth while to pay a visit to 
the above premises. 

In the evening of Tuesday last week, we had the pleasure of 
attendiog the formal opening of the premises. Later a company of 
consulting electrical engineers, central station engineers and 
contractors, together with the Simplex branch representatives 
and agents, the guests Of the cbitipany at atid 


“held at the Holborn ‘Restaurant. The chairman, Mr. Henry 


Huggins, presided, and propored the toast of “Our Guests,” to 
which Mr. J. E. Lloyd-Barnes, M.I.M.E., of Liverpool, responded, 
congratulating the company upon the success that had attended 
their operations. He said that they had done a great deal to further 
the development of the electrical industry, particularly on its 
distributive side, and he understood that Mr. Waterhouse was now 
going in for cables. Mr.C,S. Northcote proposed the toast of “ The 
Technical Press,” in a few characteristic sentences. Mr. A. Lester 
Taylor proposed “The Company,” and speaking as electrical adviser 
to two of the largest fire insurance companies, stated that conduit 
wiring with suitable accessories was the best and safest that it was 
practicable to adopt. The simplicity of the open-seam system, and 
the great advantages of the socket joint, with his actual experience 
of its security, strongly impressed him in its favour, and it had 
been standardised by the Engineering Standards Committee. Mr. 
L. M, Waterhouse, M.I.E.E., responded. 


BUSINESS NOTES. 


Consular Notes.—Braziu.—In a recent report on the 
trade of Brazil, the Austro-Hungarian Consul at Rio de Janeiro 
states that there has been a wonderful extension in the electro- 
technical world in Brazil during recent years, owing, to a great 
extent, to the wealth of water powers available for electrical pur- 

es in the country. In the Federal Capital, in consequence 
of a treaty betweén the municipality and Engineer Reid, the Rio 
de Janeiro Tramway Lighting and Power Co., an Americo-Canadian 
Co., possess a monopoly for the supply of electric power for public 
purposes and for electric lighting, and have obtained possession of 
the tramway system and the funicular railway on the Corcovado. 
Moreover, the company named have secured the telephone system 
of the town. The chief power station is situated at a distance of 
12 miles from the town Pirahy, on the waterfalls of the Pirahy 
River (a tributory of the Parahyte) in the district of Santa 
Roza. This station produces 25,000 up. A line 22 km. long 
connects the power station with the Central Railway, whilst a 
small gauge line 4 km. long connects the power station with 
the falls. These works will be shortly completed and power 
carried to Rio de Janeiro, when electric, traction will be installed 
on the tramway system. The extension of the lines and the 
preseot bad condition of the system will add greatly to the 
difficulties, and it will be some considerable time before the 
whole work is completed. The Compania Ferro Carril do 
Jardin Botanico possesses its own electrical works for traction 
purposes on the railway, as does also the tramway company of 
Nitheroy, on the other shore of the bay; the works for the latter 
were executed by the firm of Guinle & Co. As regards other large 
electrical undertakings, the Bahia Tram, Light and Power Co., a 
sister company to the Rio de Janeiro Tram, Light and Power Co., 
may be mentioned. This company is engaged in the construction 
and exploitation of tramways and the supply of gas, electric light 
and electric power in Bahia and district by the aid of Americo- 
Canadian capital. For this purpose the company has taken over 
the Carris Electric Tramway. This tramway serves the port and 
the business quarter of Bahia and the suburb Itagipe, and has 
a length of 15 km. The compacy holds a concession until 
1973, and has the monopoly fer the construction of tramways 
within 500 metres on both sides of its line. It has also bought 
up the Cie. d’Eclairage de Bahia, a Belgian company with 
a concession up to the year 1950 for the production and sale of gas 
and electric power. In consequence of the anticipated necessary 
extension of the electric plant, the company has contracted with 
Messrs. Dick, Kerr & Co., Ltd., for the construction of a large 
electric power station, and in connection therewith has secured 
the rights to the valuable falls of the River Jequirica, about 45 
miles from the town, with a drop of 54 metres, and giving some 
10,000 u.P., as well as to the Falls of Santarem, 20 miles south of 
Bahia on the sea coast. Another greater water-power, that of the 
Falls of Tymbora on the River Paragnassu (30,000 Kw.) has been 
purchased by the firm Guinle & Co., which also possesses a tramway 
in Bahia, and is the competitor of the above-named company. 
Numerous other undertakings have also been inaugurated in the 


other towns of Brazil. The delivery of materials and machinery is . 


almost entirely in the hands of the North American firms, but 
German and British houses also compete, and as will be well under- 
stood, there is a great opening for trade in these lines. There can 
be no doubt that with the opening up of the interior, which is 
rapidly taking place, much greater development will be made, and 
electrical firms should keep a keen watch on the market. 


Ferro-Concrete.—We understand that the Mouchel 
system-of -ferro-concrete is~ being largely employed for the founda- 
tions of engineering structures in all parts of the.country, among 
recent contracts being foundations for the Bristol Corporation 
electricity station at Avonmouth. 


International Boiler-Tube Combination.—A Reuter 
telegram from Paris states that an international arrangement 
between boiler-tube manufacturers has been signed. Among the 
parties to the agreement are the British, German, Belgian and 
American manufacturers. The French manufacturers have not yet 
sight the 
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A Brush Exexcrricat 
NEERING Co.’s employés have contributed £250 to the funds of the 
Loughborough General Hospital.| 5 


Capital Stoxer, Lrp.—The 
capital of this company has been reduced from £6,000!to £3,000, 
in 10s. shares. 


Trade Statistics of British India, 1906-7.— The 
following statistics showing the importation of electrical and other 
materials into India during the year ended March 31st, 1907, are 
taken from the official trade statistics recently issued, the figures 
for 1905-6 being added for the purpose of comparison :—~ 


1905-6. 1906-7. 


Increase or 
decrease. 
Rupees. Rupees. Rupees, 

Lampware :— 
From United Kingdom... 7.81.171 8.94.386 +1.13.215 
» Germany ... 3,04.086 5.22.012 + 2.17.926 
» Austria-Hungary ... 4.77.727 5.82.842 +1.05.115 
» Othercountries ... 1.89.189 . 3.56.798 +1.67.609 

< 
Total ... =17.52.173 23.56.038 + 6.03.865 
Copper :— 

From United Kingdom... 98.48.953 88.93.417 — 9.55.536 
» Germany ...  22.00.678 36.50.0311 +14.49.353 
» Belgium _... See 4.29.097 4.59.580 + 30.483 
» Austria-Hungary ... 2.62.386 1.€4.100 — 98.286 
» United States nee 1.09.065 14.675 — 94.390 
Other countries ... 14.97.246 7.49.741 — 747.505 
Total... 1,48.47.425 1.89.31.544 — 4.15.881 


Electrical Machinery :— 
From United Kingdom... 21.47.657  23.13.974 1.66.317 


» Germany... ... 56.681 93.242 +36.561 

» Belgium .., 51.243 90.140 + 38.897 

» France... ot 5 870 21.277 +15.407 

» Italy 2.329 42.705 + 40.376 
United States ... 1,11.721 1.31.000 +19.279 

» Other countries... 2.799 11.749 + 8.950 
Total... —-23.78.300 27.04.087 25.787 

Mining Machinery :— 

From United 7.30.760 5.94.973 —1.35.787 
» Germany ... 2.130 + 2.130 

» Belgium ... ae 4.585 4.670 + 85 

» United States... 5.790 19.370 + 13.580 

» Other countries ... 4.754 — 4.754 
Total ... ... 745.889 6.21.143 — 1.24.746 


Steam Engines and Parts : Locomotives other than Railway :— 
From United Kingdom... 1.94.579 5.65.301 +38.70.722 


» Germany ... ae 19.722 93.489 + 73.767 
» Other countries ... 2.325 11.615 + 9.290 
Total ...  2.16.626 6.70.405 +4.53.779 


Other Sorts of Steam Engines :— 
From United 92.55.880 1.20.77.042 + 28,.21.162 


» Germany ... .. 156.022 17.266 —1.38.756 

Belgium ... ... 71.960 1.81.226 + 59.266 

United States 2.04883 193.402 — 81.481 

» Other countries ... 1.28.851 94.073 — 34778 
Total... 98.17.596 1.24.43.009  +26.25.413 

Rails :-— 

From United Kingdom... 28.22.7€7  83.49.538 +60.26.771 

Belgium ...  ... 1.87.690 418216 + 2.30.526 

» Other countries ... 1,242 3.422 + 2.180 
Total ... ... 25.11.699 87.71.176 +62.59.477 


Electrical Instruments, Apparatus, 
From United Kingdom... 27.47.673 44.49.170 +17.01.497 


» Germany ...  1.19.235 4.20.889 + 3.01.654 
Belgium .. 1.16246 254.007 + 1.37.761 
» France... 14.183 1.384 12.799 
» Italy 5.972 23.197 + 17.225 
» Austria-Hungary .. 14.782 4.934 — 9.848 
» United States 65.749 4.16.735 + 3.50.986 
», Other countries... 2.179 7.561 + 5,882 
Total ... 30.86.019 55.77.877 + 24.91.858 
Materials for Construction of Telegraphs :— 

From United Kingdon ... 365 1.47.197 + 1.46832 
Other countries ... 1.278 + 1.278 
Total ... dsc 365 148.475 + 1.48.110 


, In addition to the above, the following statement [shows the 
imports of Government stores, admitted free ofjduty :— 


Copper :— 

From United Kingdom... 12.99.997 22.37.068 +9.37.071 
» Germany ... 2.56.455 +2.56.455 
BR 16.20.918 18.84.230 + 2.63.312 
» Other countries ... 14.344 1.14.148 + 99.804 
Total 29.35.259 44.91.9018 +15.56.642 

Rails :— 
From United Kingdom ... 1.34.21.206  77.28.740 —56.92 466 
» United States ...  2.23.751 — 2.23.751 
» Other countries... 25.537 6.587 18.950 


Total ... 1,36.70.494 77.35.8327 —59.35.167 


Materials for Construction of Telegraphs :— 
From United Kingdom... 13.67.820 27.86.870 +14.19.050 


» Other countries ... 1,525 4.215 +8 2.690 

Total ... 13.69.345 27.91.085 +14.21.740 
Instruments and Appliances (includes electrical) :— 

From United Kingdom... 17.25.974 13,99.459 — 3,26.515 

» Other countries ... 12.709 15.353 + (2.644 

Total ... 17.38.683 14.14.812 — 3.23.871 


Machinery and Millwork :— 


From United Kingdom... 29.42.196 32.94.779 + 3,.52.583 
» Other countries ... 30.648 14.729 — 15,919 


Total ... vee .29.72.844 33.09.508 + 3.36.664 


New Zealand.—The New Zealand Customs authorities 
have given a decision to the effect that the duty to be imposed on 
electric motors of British manufacture is 10 per cent. ad valorem ; 
those of foreign construction are at present dutiable at the same 
rate, but after March 31st, 1908, at 15 per cent. ad valorem. 


Calendars and Catalogues.—Once again we are 
indebted to Mussrs. Bros. & Co., Lrp., and 
Bros. Dynamo Works for a very acceptable pocket diary for the 
New Year. In addition to the daily diary spaces there is ample 
provision at the end for note-making. The insurance coupon is not 
likely to be overlooked by the recipient, and the 7. .ges of informa- 
tion concerning wire gauges, tables of conductors, weights and 
measures, &c., are handy for reference. 

Tuer Evzctricat Construction Co., Lrp., Wolverhampton, have 
sent us two celluloid pen-holders, with which we shall write better 
during at any rate part of 1908, and in their very neat and handy, 
pocket <ase we shall be able to ‘take note of every brilliant thought 
for the electrical trade that strikes us. 

Messrs. VENNER & Co., of Westminster, have favoured us with 
one of the nicest things in the way of desk calendars. It is of very 
pleasing design in art metal work, bearing the words, “ Hast, West, 
Hame’s Best,” with two interesting little old-time figures, looking 
through an open casement toward a golden sunset sky whereon is 
written the fact that Venners are vendors of meters and time 
switches. 

Messrs, MatHer Bros., electric light and power engineers, &., 
36, Farringdon Street, E. C.—A hanging calendar for 1908 has been 
received from this firm with monthly sheets, on each of which 
appears a complete calendar for the year. 

Messrs. Mavor & Coutson, Lrp., Glasgow.—Leaflet showing 
electrical haulage gears, with inquiry form; and Pick-Quick coal- 
cutter card for December, with instructions for turning the machine. 

BrusH ExzctricaL ENGINEERING Co., Lrp., Loughborough.— 
A very neat little waistcoat pocket diary and note book, bound in 
morocco leather, with £1,000 accident coupon and back-loop pencil. 

Messrs. BaGSHAWE & Co., Lrp., Dunstable Works, Dunstable. 
—Leaflets relating to elevating and conveying machinery of various 
types. 

Garret & Lanes, Vulcan Works, St. Thomas Street, 
S.E.—Waistcoat pocket diary, with £1,000 insurance policy, pencil, 
and engineering tables selected by Mr. Geipel. 

Messrs. ANDREW & Sutsr, 23, Goswell Road, E.C.—Part I of 
their jelectrical {measuring instruments catalogue, dealing with 
ampere and voltmeters, portable sets, &c., of various patterns, 
made by Messrs. Keiser & Schmidt, of Berlin, for whom they are 
the sole selling agents. 

A very neat vest pocket diary and engagement book for the new 
year has been received from Mzssrs. Jounson & Lp. 
It is in the same pleasing style as last year—dark green cover, 
with gilt lettering and edging. Any member of the electrical 
trade can obtain a copy by applying to the firm. 

THE Lanapon-Davizs Motor Co., Lrp., Southwark Works, 
Deverell Street, London, 8.E. —New catalogue, comprising a 
number of illustrated sheets of some of their new types of electric 
motors, single, two and three-phase a.c., small domestic p.c. motors, 
friction clutch motors, horse-power meters for A.c. motors, spur 
reduction gear, no-volt and overload release starting apparatus 
and electric fans. A separate publication illustrates by half-tones 
a number of applicntiane of the motors in driving different classes: 


of machinery. 
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minster, S.W.—A very fine catalogue of 280 odd pages, with thumb 
index to the various sections. We have also received a separately 
bound copy (stiff paper cover in grey) of each of these sections, and 
if we enumerate these and their titles the reader will obtain an 
idea of the very wide ground covered by the firm :—Section A— 
boilers, steam, gas and oil engines, producer gas plant, turbines and 
engine room stores; Section B—shafting, pulleys, belting, &c. ; 
Section C—dynamos and motors, switchboards, switchgear, measur- 
- ing instruments and accessories ; Section -D—storage batteries and 
accessories; Section HE—wires, cables and accessories for lighting and 
power transmission, telephone, bell and other work, also lightning 
conductors ; Section F—incandescent and arc lamps, carbon, tanta- 
lum and Nernst lamps, switches, wall plugs, fittings, casing, con- 
duits and. accessories; Section G—electric bells, telephones, 
speaking tubes, electric heating appliances, electric fans; Section H 
—motor-driven appliances (pumps, fire appliances, circular saws, 
dairy machinery, chaff cutters, and so on), also the firm’s latest 
department—motor-cars. 
of compiling, and to many a firm it must be of considerable service 
and value. In addition to descriptive matter concerning and prices 
of the manufactures themselves, there are general articles of 
interest concerning them and their purposes, as well as a number of 
line diagrams and some half-tone views of plants installed by the 
firm. 

Messas. Verirys, Lrp., London, Manchester, &c.—Several new 
publications have. just been issued. No. 561 is a catalogue of about 
60 pages, illustrating, describing. briefly, and pricing a variety of 
electrical accessories, such as fuse and distribution bzards, branch 
switches, ‘ Diamond, H ” switches, “De Luxe” ceiling roses, flush 
switch panels, cut-outs, wall plugs and so forth. Leaflet No. 569 


and flame lamps, and No. 575 contains illustrated information con- 
cerning, and prices of, the “ Astonlite ” tubular system for lighting 
shop windows, show cases and the like. 

Hart AccumutaTor Co., Lrp., Marshgate Lane, Stratford, E.— 
Once again’ we are favoured ‘by this company with a desk blotting 
pad with top pocket. With this we shall be constantly reminded 
for some time to come of the 500,000 cells in use, and of non- 
corrosive terminals. 


issued by. Watson & Viney, Ltp., of 52, Long 


December 2nd, 1907, and a strong feature of the book is its com- 
plete index. - Hazeil’s has for s> many years been a useful reference 
companion for the.study and the office, that it may be sure of: 
having a good reception now that it has reached its twenty-third 
edition. We have ourselves frequently found it of service in huat- 
ing up references. As it claims to be so it is,a cyclopedic record 
of men and affairs, which during 1908 will be found indispensable 
by many mea and women. 

“ Annuaire pour l’An 1908 publié par le Bureau des Longitudes.” 
Paris: Gauthier-Villars. Price 1 fr. 50 c. 

“English Prices with French Equivalents.” By H. P. McCartney. 

London: E. & F. N. Spon, Ltd. 1907. Price 1s. net. 

“The Slide Rule.” By R. G. Blaine. London: E. & FN. 

Spon, Ltd. 1907. - Price 2s. 6d. 

“ Electric Railways Theoretically and Practically Treated.” By 
S. W. Ashe. Vol. II. London: A. Constable & Co., Ltd. 1907. 
Price 10s. 6d. net. 


Bankruptcy Proceedings.—C. W. Srarrorp, elec- 
trical engineer, Ocker Hill, Tipton.—A first and final dividend of 
4s. 4d. in tlie £ was payable December 24th. Official Receiver’s 
offices, 199, Wolverhampton Street, Dudley. 

ANDREW Matson, electrical engineer, first 
and final dividend of 1s. 54d. is payable December 28th. Official 
Receiver’s office, 8, Albert Road, Middlesbrough. 


Liquidation.—Unrrep States Power Synpicars, 


worth, Royal Insurance Buildings, Church Street, Sheffield, as 
liquidator. 


Christmas Holidays—Tue Union Execrric Co.’s 
30th i :st. 


Acosssorres Co., Lrp., ask us to correct an error that crept into 
their advertisement of last week. Though Messrs. Baxter and 
Caunter are their London agents for the majority of their lines, 


held by the Sloan Electrical Co., Ltd., of 15, Fore Street Avenue, 
London, E.C. 

Messrs. Jonnson & Puinutes, Ltp., a:k us to announce that 
the agreement with Messrs. Welding & Co., of 64, Stanley Street, 
Liverpool, and 283, Deansgate, Manchester, to represent them in 
the Counties of Lancashire and Cheshire, has been terminated. All 
inquiries and orders should be sent to the firm direct at Victoria 
_ Works, Charlton. 

From January 1st the head office of Mmssrs. 
Lrp., wi'l be at their works at Dagenham, Essex. 

Mussrs. Rumney & Rumney have removed to more convenient 
premises at 125, Strand, W.C. 

‘Tae WELLMAN-SEAVER- -Moraan Co., Lrp., announce that they 
have decided to. bring the name of their managing director iato the 
title of the company, which will in future be called ‘ Messrs. 
Wellman, Seaver & Head, Ltd.” The name of Morgan (after Mr. 


Mezssrs. Drake & GorHam, LTD., 66, Victoria Street, 


The work must have taken a great deal. 


gives prices and particulars up-to-date of carbons for open, enclosed: 


Book Notices.—Hazell’s Annual for 1908 has iden 


Acre, W.C. . 3s. 6d. net.—The. contents have been revised up to: 


._ ting the Hydro-Electric Power Commission’s offer. 
—This company is winding up voluntarily with Mr. T. E. Shuttle- . 


offices, works and stores are closed for the holidays until Monday, - 


Trade Announcements,—Txz ELEcTrRIic & ORDNANCE: 


this does not apply to motor business, this particular agency being . 


T. R. Morgan, who died two years ago) has, they find, led to their 
being confused with other concerns of that'name with which they 
have no connection. The firm have recently formed a special 
furnace department and also an electrical department for dealing 
with their special controllers and brakes. 

Tue ELECTRIC AND GENERAL Storgs Co., Commercial Chambers, 
104, Albion Street, Leeds, inform us that they have been appointed 
sole selling agents for the County of Yorkshire, to Messrs. The 
Union Electric Co., Ltd. of London, for their wellknown 
“ Excello” flame arc lamps, and other arc lamps, motors, dynamos, 
switchgear, instruments, 

Tue ARMoRDUCcT Manuracturine Co., Lrp., inform us that they 
have recently purchased the patent obtained by Mr. H. C. Pearson, 
of Manchester, for his grip conduit fitting, which provides for elec- 
trical continuity, and will shortly place this device upon the 
market. Mr. F. Smart, who was for many years connected with 
the. General Electric Co.’s Newcastle branch as assistant manager, 
has been appointed manager of the Armorduct Cmere?: s New- 
castle branch. 


Venice Exhibition.—Some time ago, at the Venice 
Exhibition, the’selection of Ediswan apparatus and lamps received 
the Royal: commendation. The exhibiting firm, Mzssrs. Rossrrro 
AND -Romanin, ‘have since received a Gold Medal and Diploma 
for their stand of “‘ Ediswan material.” 


Entertainments, &c¢.—On 19th inst. the Paisley Tram- 
waymen’s Christmas Social was held in the Hall at Elderslie, which 
was seasonably decorated for the occasion, and an enjoyable pro- 
gramme was carried out. A sketch entitled “The £500 Prize,” by 
members of the tramway staff was much applauded. . The distri- 
bution of prizes for the various competitions which have been held 
during the past two months took place; the prizes numbered over 
50. In the course of the evening Mr. Fred Coutts, general manager, 
presented Mr. Matthew Sillars with a handsome lounge chair as an 
acknowledgment from the employés of his, services in connection 
with the Men’s Social Club. 

The members of the drawing-office staff of Messrs Thos. Parker, 
Ltd., have held their annual dinner at the Vine Hotel, Wolver- 
hampton, a very successful evening being subsequently devoted 
to music. 

Dr. Martin Berry’s (Bloxwich) Concert Party gave a concert at 
the Walsall Corporation Hall, on behalf of the Tramway Employés’ 
‘Social Club, on Friday evening last, a capital programme of vocal 
and instrumental music being submitted. 


LIGHTING and POWER NOTES. 


Beckenham.—A 1L.G.B, inquiry has been held into the 
application of the U.D.C. for sanction to borrow £16,000 for the 
purpose of extending the electrical lighting works and laying down 
additional machinery. There was no opposition. 


Bury.—It has been decided by the T.C. to erect new 
electricity works at Chamber Hall for supplying electricity on the 
H.T. alternating system. The initial capital expenditure is estimated 
at £70,000, exclusive of land. and _coaling facilities, and a further B. 
£15,000, it is estimated, will be required for plant to supply 
alternating current to large consumers. 


Canada, — The Toronto Board of- Control has 
rejected the offer from the Toronto Electric Light ‘Co, & 
to lease or purchase the company’s undertaking, prefer- 
A power- 
gas company, in a letter to the Mayor of Toronto, affirms 
that 22 local manufacturers saved $41°23 per HP. per annum * 
by substituting gas enginés for electric mvtors, the average 5 
cost of the gas power being $18'27 per H.P. actually used The 
Power Commission’s estimate for power is $17°85 per H.P., but the 
city would have to expend 2} million dols. on a distribution plant, § 
and the power gas company urge that on these figures it would be es 
better to develop the manufacture of ee gas than extend the 
use of electricity. i 


Haslingden.—Following the recommendation of the 
Electricity Committee, the T.C. on Dzcember 19th decided to take i 
over aad run the existing steam trams from the end of the year to = 
April 1st; on April 1st to commence the work of converting the * 
system to ‘electricity ; to generate its own electricity; and’ to & 
appoint Messrs. Handeock | & Dykes, whom it had consulted 
before arriving at these decisions, as consulting engineers to the 
Corporation. The decision to generate its own electricity has led 
to a good deal of criticism, and replying to this. Alderman Barlow, 
chairman of the Electricity Committee, pointei out that although 
it had negotiated with the Lancashire Electric Power Co. since 
1902, it was not until July this year that it was told that this 
company could not supply. The Committee had come to the con- 
ciusion that if it did not generate its own electricity it would have 
to pay much more forit. Accrington’s Act of Parliament forbade it 
selling Haslingden any electricity ; Rawtenstall could supply, but 
its price was far above what Haslingden could make its own 
electricity for. 


(Continued on -page 1059.) 
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THE SERIES LUMINOUS-ARC RECTIFIER SYSTEM. 


By H. LANSDELL HOWARD. 


Tur remarkable success and rapid development of the series —_ purposes, a reactance and a mercury rectifier tube, with some 
luminous-arc rectifier system in the United States has been = appliance for keeping it cool when in operation, such as a 
the cause of much comment among electrical engineers of — motor-driven blower, or in sets of the latest design, a tank 


that country. Two and a half years 
ago a purely experimental installation 
was attempted; to-day 65 cities or 
towns employ the system almost 
entirely, while 18,000 lamps are in 
use. In every case in which it has 
superseded any of the older methods 
of are lighting a very satisfactory 
saving has been effected in cost of 
operation and maintenance, and 
balance-sheets show a substantial profit ; 
doubtless, therefore, the following de- 
tails will be found of great interest to 
European readers. 

Now that high-tension overhead trans- 
mission is becoming more and more 
popular in England, the advantages of a 
system in which it is possible to use 
direct current at a pressure of 4,500 
volts in the case of the 50-light rectifier 


sets, and 6,600 volts with the 75-light 


sets, with lamps working in series, will Fic. 1.—Switcusosrp with Mercory Rectirimers Fitrep. 


be keenly appreciated by all who are 


interested in electric lighting—partly, perhaps, since it is _ filled with oil, which is cooled by pipes through which water 
the means of reducing the amount of copper necessary for _ is kept circulating, and in which the rectifier tube is immersed. 
installation to a minimum and very greatly reducing resist- All air is exbausted from the tube, the shape of which may be. 


oF SwitcHBOARD, SHOWING AIR-BoAasT APPARATUS. 


ance losses. To take the place of the synchronous motor and _— once established. pS 
Brush arc dynamo, which for several years have been the usual _pesitive value, it is 
machines used to work the series direct-current arc lighting — being connected to 


seen from the sketch* in the wiring. 
diagram (fig. 4, p. 1056); A is a con- 
densing chamber, B and ¢ are the anodes 
or positive electrodes, D the cathode or 
negative’ electrode, and © and F the 
electrodes used for starting the are. 

E and F are connected to a small. 
starting transformer, the primary of 
which is connected to the low potential 
"buses used for operating the blower. 
motor, the branches £, F and D forming 
a small. rectifier working’ on short- 
circuit. The lower tubes x, F and D. 
contain, enough mercury to overflow 
_from one tube to another, and so make the 
necessary initial contact to start an arc 


~ when the rectifier tube is slightly shaken. 


The arc between the two starting elec- 
trodes E and ¥F and the negative elec- 
trode. D ionises .the mercury vapour, 
and on applying voltage to B and 
c, an arc to D through vapour is at 
When the current at B is at its highest 
at its lowest negative value at c, B and: o: 
the two opposite ends of the, secondary of 


system, there is used a set consisting of a constant-current H 
transformer, qa small exciting transformer for starting fig. 4, : 


Sce also Review, December 19th, page 995, 


i 

» 


1056 THE ELECEFRICAL REVIEW. [Vol.61. No. 1,570, Dzommper 27, 1907, 


the current transformer. The arc being established between 
Band D in the half-cycle during which B is positive, the 
current flows from B to D, and from pD to the load. When 
the current at B is about to change from low positive to low 
negative value, the arc between B and pD tends to reverse its 
polarity, but encounters great resistance to its flow in the 


| 


Starting magnet 


Starting resistance 


Fic: 3.—Diacram or Lamp CONNECTIONS. 


reversed direction, on account of the fact that while the iron- 
mercury rectifier'is a good conductor of current flowing in 
one direction, it offers great resistance to the reversed flow 
when the polarity is changed. 

© being now positive, the current finds an easier path and 
swings over from 8 to C, establishing itself between c and D, 
thus keeping p negative and the current flowing from D 
always unidirectional. Even at very high frequencies the 
arc would go out when the alternating current wave was at 
zero. value, owing to the negative cathode losing its excita- 
tion, but, on account of the reactance discharging, enough 
voltage is supplied to maintain the are; and at the same 
time to smooth out the pulsations of the rectified current. 
With the mercury arc rectifier and suitable reactances it, is 
possible to produce a direct current with pulsations of 
exceedingly small amplitude, smaller, in fact, than those of 
a current collected from the commutator of a direct-current 
generator ; this-fact makes the use of current rectified 
by this system very successful for telephone operation, and 
it has superseded direct-current machines in, for instance, 
the towns of Hackensack, N.Y.; Perth Amboy, N.Y. ; 
and Ypsilante, Michigan, and in about 200 other stations. 
The tap on the primary of the constant-current transformer 
is used when the load happens to be lower, and decreases 
the exciting current, thus bringing up the power factor and 
efficiency. 

Poughkeepsie Installation —In the town of Poughkeepsie, 
New York State, America, the mercury arc rectifier has been 
used for about two years, this place being one of the 
first to be equipped with the system, and everything has been 
running satisfactorily from the beginning, not one breakdown, 
necessitating the use of an extra set which was installed for 
emergencies, having occurred. 

The Equipment of Poughkeepsie Station —Two-phase 
alternating current at a voltage of 2,300 and frequency of 
60 cycles is supplied by one 1,000-Kw. Curtis vertical type 
turbo-generator, made by the General Electric Co.; of 
America, and two 400-kKw. alternators made by the same 
firm, one direct-coupled and one belt-driven by two hori-' 
zontal Corliss type engines. » 

The exciter plant consists of one 125-volt, 40-Kw. 
generator driven by a two-phase induction motor. The 
alternators are all run in parallel, and the current generated 
is supplied partly to transformers which step up to 13,600 


volis, supplying current to the opposite side of the Hudson 
River by means of submerged cables, partly to transformers 
which step down the voltage from 2,300 volts to 440 volts 
for conversion to direct current for use on the street railway 
system by means of one 300-Kw. and one 200-Kw. rotary 
converter, the rest being used for the motor load, incan- 
descent lighting and rectifiers. 

To facilitate any changes or repairs being made in the 
daytime, the bus-bars of the rectifier panels are connected 
through an oi) switch to the main 2,800-volt bars. 

There are seven mercury rectifier sets ; six supply six cir- 
cuits with direct current, the seventh set being transferable 


To low voltage supply 
for starting 


Rectufier Tube 


Lightning 
arrestes 


switches 
© 


Corstont current 
traasformer 


Fic. 4.—CONNECTIUNS OF RECTIFIER AND Lamp Circuit, 


to any circuit, by meansof transfer ‘buses and plug switches, 
in case of accident or breakdown to the transformers or 
reactance of that circuit. In case of a rectifier tube 
becoming destroyed, either on account of accident or age, 
a new tube can be connected in place of the damaged one 
in a few minntes. 


Fias. 5 anpD 6.—Virws OF MaGNetTITE Lamp. 


The method of keeping the tubes cool when under load is, 
in this station, by air supplied by a motor-driven blower to a 
main pipe, which runs along the back of the switchboard, 
having smaller pipes leading out of it to holes drilled directly 
behind the tubes. This gives a good blast of cool air 
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upon the glass bulbs, and, though not so efficient as the 
newer method of oil cooling, works satisfactorily. A glance 
at the views of the front and back of the switchboard, 
figs. 1 and 2, will show the positions of the ventilating holes 
relative to the tubes, and the piping. 

The light is supplied by magnetite lamps made by the 
General Electric Co., of America, and on each of the six 
circuits there are respectively 54, 54, 56, 48, 56 and 56 
lamps—324 in all—illuminating streets over a total of 54 
miles, the average total load taken by the six rectifiers being 
about 110 kw. Each lamp takes 4 amperes at a pressure of 
about 80 volts. The average life of rectificr tubes is about 
1,000 hours, while the record in this particular station is as 
much as 1;200. Tubes under test at the makers’ works have 
been still in good condition after having been run continuously 
for over 2,000 hours. 

The outside feeder cables, well insulated, are carried on 
poles, the lamps being about 25 ft. above the street. A 
diagram of the internal connections of the magnetite 
lamp is given in fig. 3. 

On starting the lamp the current first goes through the 


device above the positive electrode helps to keep the are 
steady and in correct relative position with regard to the 
negative electrode. An automatic cut-out is also contained 
in the lamp, preventing injury in case of complete consump- 
tion or breakage of the electrodes. Near the arc a small 
reflector, designed to throw light at an angle of about 10° 
below the horizontal, is fitted, and to obtain evenness of 
light distribution in the vicinity of the lamp the lower part 
of the globe is sand-blasted. 

The positive electrodes are composed of magnetic iron oxide, 
titanium oxide, and chromium oxide, the negative electrodes 
being generally made of copper. At Poughkeepsie the 
average life of negative electrodes has been found to be about 
200 hours, while the positive electrodes have not been replaced 
since first installed. 

A good white light is given, and the distance at which 
print can be read is about 25 per cent. greater than with the 
ordinary carbon arc lamp. Luminometer readings show that 
the intensity of illumination at 309 ft. given by the 
magnetite lamp taking 310 watts is the same as that given 
at 275 ft. by the direct-current enclosed series arc lamp 


WESTINGHOUSE GaS-ELECTRIC GENERATING PLant, BANFIELD Power Hovsz, B.A., Gr. SourHegn Ratway (see 1058). 


starting magnet and the carbon contacts of the series and 
shunt magnets. The starting magnet being energised lifts 
the negative electrode till it touches the positive; the cur- 
rent will then go through the positive and negative elec- 
trodes and through the series magnet coil. The series magnet 
is then lifted and breaks contact with the shunt magnet, and 
thus cuts the starting magnet from the series circuit. It 
will be seen that it is then on the shunt circuit in series with 
the shunt magnet coil and starting resistance, consequently 
it becomes greatly demagnetised, the feeding magnets drop 
and with them the negative electrode, thus drawing the arc. 
A clutch automatically operates and holds the lower elec- 
trode at the correct distance from the upper. 

As the negative electrode is consumed, the voltage neces- 
Sary to maintain the arc becomes higher and the shunt 
magnet will become sufficiently energised to make contact 
between the shunt and series magnet contacts. The start- 
ing magnet is again in the series circuit and lifts the lower 
(negative) electrode till it touches the upper (positive), so 
that the conditions are the same as at starting and the whole 
operation is repeated. Draught through a ventilating 


taking 480 watts, and at 247 ft. by the alternating-current 
enclosed series arc lamp taking 480 watts. 

General experience shows that the system is about 50 per 
cent. cheaper to run than the old open-arc method of street 
lighting, and about 20 per cent. cheaper than the series 
alternating system. 

Low-voltage mercury arc rectifiers are much used and very 
well adapted for the purpose of charging cells, and are ex- 
ceedingly convenient for use with electric automobiles on 
account of the little attention necessary, and the extreme 
ease and economy with which they may be run. 

The comparatively small cost of installation, economy in 
energy consumption, cheapness of operation and high 
efficiency, together with the fact that resistance losses are 
almost negligible, and that such an extraordinarily small 
amount of copper is required in the transmission lines and 
fittings, should warrant a trial in one or other of those 
districts in England in which high-pressure transmission is 
being used, when engineers will be able to see and .judge for 
themselves. the value of all the advantages of the system 
herein described. 
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ELECTRICALLY-EQUIPPED RAILWAY SHOPS 
IN THE ARGENTINE. 


(Concluded from page 1019.) 


THe BaNnrieLD PLANT OF THE B.A. GREAT SOUTHERN: 
RaAILWay. 


_ These workshops—for the equipment of which also the 
‘British Westinghouse Co. were contractors—are situated on 


filling it and automatically keeping the level of the fuel in 
the producer at the same point. 

The gas passes successively through superheaters (where 
it heats up the air and steam used in the producers), 
washers, and coolers, to a 20-ft. diameter gasholder, and 
thence to two 25-in, diameter fans. The fans, by their 
centrifugal force, throw out any particulars of tar and 
dust, &c., being aided by the injection of a stream of cold 
water into the interior of the fans. To ensure absolutely 
clean gas, it is finally passed through two 8-ft. square saw- 

dust scrubbers, after which it is ready 


for use in the gas engines. — 
Worthington pumps are provided for 
circulating the water round the towers ; 
tanks are provided for each tower, and 
are periodically skimmed of the tar and 
dust which’ collects on the surface of the 
water. 
In the generating station itself are 
six Westinghouse vertical three-cylinder 
single-acting gas engines, each having 

a normal output of 250 H.P., directly 
connected to Westinghouse three-phase 
50-cycle 440-volt alternators of 150 Kw. 
each. The switchboard is of the well- 
known Westinghouse standard type.. 

From this plant; power is distributed 
by overhead tfansmission lines to 
the various workshops and __ stores 
departments, offices, &c., at 440 volts 
for power and 110 volts for lighting. 
Westinghouse three-phase type “CO” 
induction-motors are used throughout 
the works. - 


VIEW OF THE Monp Gas Prant, BanFIELD PowER PLANT. 


the main line of the Buenos Ayres and Great Southern Rail- 
way, 12 kilometres from Buenos Ayres. . ; 

The workshops are distributed over a considerable area, 
and, for this reason, the engineers recommended a central 
power station from which electrical energy could be dis- 
tributed to the various shops and stores departments, with 
light. and power for 
the: company’s Dock 

Sud, and all the freight 9G 4 wee. @ 
along the line for a eee ae 
distance of about 22 
kilometres. ij 
lt was also decided 
to install Mond gas- 
producer plant, and 
Westinghouse vertical 
three-cylinder gas 
engines, direct coupled 


to Westinghouse 
three-phase. 50-cycle - 
generators. 


The gas producer 
plant, which is .de- 
signed to supply. gas 
continuously to'2,000- 
1.H.P. of gasenginesby 
gasifying bituminous 
slack, is one of the 
most complete and 
compact of its kind. . 

- Coal, is. conveyed 
by rail to the plant, Baa 
and elevated into a 

worm conveyor, which 
delivers it into 
25-cwt. coal bunkers, 
one of which is situated over each producer, and forms a 
storage of about six hours capacity. From the bunker the 
coal passes through chutes to four producers, each resting on 
a water lute—from which the ashes are drawn as found 
necessary, Without stopping the make of gas. Inside each 
producer is fixed a bell through which the coal passes, partly 


In the locomotive erecting, carriage, 
and wagon shops, groups of lathes, shap- 
ing tools, &c., are driven from counter- 
shafts, belted to motors ranging from 10 to 20 mp. 
Individual drive is practised for driving sawmill machinery, 
air compressors, fans, pumps, &c. The shops work eight 
hours per day, and consume about 4,500 Kw. during the 
daily run. 

A large part of the energy generated in the power station 


Tur SwitcaBoaRD, Power 


is stepped up from 440 to 6,600 volts, and transmitted over 
the high-tension system by underground lead-covered, paper-. 
insulated cables, laid in earthenware troughs and pitched in, 
the cables being laid in duplicate throughout the system. 
The main cables are run direct to Kilometre 5 eub-station, a 
point about Lalf way between Plaza Constitution and the 
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power house. From this sub-station two branches are 
taken off, one to Plaza Constitution terminal station, and 
the other to Dock Sud, both of which are protected by high- 
tension fused switches. In this sub-station step-down 
transformers are also installed for the lighting of Kilometre 5 
Clearing Yard. These work day and night and consume a 
considerable amount of energy. From this point, along the 
main line of the railway to Plaza Constitution, branches are 
taken off for the various freight and passenger stations along 
the line, each of which is protected by high-tension fused 
switches. 

In the Dock Sud sub-station there are installed two 
400-KW., 50-period Westinghouse rotary converters, which 
supply direct-current at 550 volts for cranes, capstans, grain 
elevators, &c., along the dock. One of the rotary converters 
is sufficient for the present demand, the other being held in 
reserve. 

.Two step-down transformers are installed for the lighting 
of the dock, grain elevators, stores, offices, &c. 

The low-tension cables, both for light and power are lead- 
covered, paper-insulated, and laid on the same system as the 
high-tension cables, but carried in wooden troughs suspended 
from the wooden piles of the wharf. 

There is now under construction an overhead high-tension 
line, from the power.station to Burzaco, a distance of about 
10 kilometres. This line will also supply light and power 
to the intermediate stations along the line. 

The plant was put into serviceon March 14th, 1904, and 
during the first six months there were three stoppages, the 


whole amounting to nine minutes, the delays being principally . 


caused by accumulation of water in the gas mains, but during 
a period of two years the different departments have suffered 
no delays through want of energy. 

The number of men at present employed with five engines 
running is 23. 

The engine-room staff is not more than would be required 
for a steam-driven plant ; but, on the other hand, the gas 
plant necessitates nearly twice as many men as a steam plant 
of the same capacity, but it must be taken into consideration 
that a plant 50 per cent. larger could be operated by the 
same staff. 

The average coal consumption during the past six months, 
including day and night working, plus all losses from the 
time it leaves the ship, amounts to 3:1 lb. per Kw., but as 
low as 2°10 lb. per KW. is constantly reached with the day- 
load. 

The following is the working cost per unit obtained for a 
period of six months :— 


Day. Night. Average. 
Fuel ... 0°2574d. 0°4356d. 0'3762d. 
Oil, waste, and stores 0:0495d. 0°0990d. 0°0643d. 
Repairs... 0°0594d. 0:0594d. 
Wages 0°2376d. 0°4851d. 0°3465d. 
Total ... h 0°6309d. 101974. 0 8464d. 


LIGHTING and POWER NOTES. 


(Concluded from page 1054.) 
Cardiff.—The Finance Committee of the T.C. has 


sanctioned the expenditure of £4,507, for extensions of plant, &c., 
to meet demands for energy for the Great Western Railway Co., 
and other consumers in the Dock District. 


Dover.—The L.G.B. has re-opened the question of the 
purchase of the electricity works by the T.C., on an application by 
the latter for a farther loan The board intimates that, on the 
information before it, it considers that the advice on which the 
Corporation acted was entirely mistaken ; that-an excessive price 
was paid; and it further asks for all do:uments in the case. The 
Corporation has pointed out that reasons for its present position 
are the increased financial payments due to restricted period loans, 
‘and the low price charged for the supply. 


Glasgow.—At a meeting of the Electricity Com- 
mittee of the Corporation, the engineer reported that, on account 
of the increasing demand for electrical energy in and around 
Pollokshaws and in the Dumbreck district, it would be necessary to 
put down a sub-station for these districts, and it was decided that he 
should report on the matter. At a subsequent meeting the Committee 
agreed on the erection of a new sub-station central to the above 


areas, with the necessary transforming plant, and the laying of two 
high-tension mains from St. Andrew’s Cross generating station to 
the sub-station. The engineer also reported that it would be 
necessary to put down additional generating plant to meet the 
demand for electricity during the winter of 1908-9, and it was 
agreed to remit the matter to the Sub-Committee on Works for 
consideration and report. 


Heanor.—The Derbyshire and Nottinghamshire Electric 
Power Co. has written the Local Tradesmen’s Association pointing 
out that the cost of introducing electricity into the area would 
amount to £5,000. It was contended by local speakers that a more 
probable figure was £28,000, and a Committee was formed to visit 
neighbouring towns and investigate. 


Kingswood,—With reference to the application of the 
Electrical Supply Co. for an extension of time for carrying out the 


' E.L. order, the U.D.C. has decided to inform the B. of T. that it is 


in the interests of the district to have an electrical supply, that 
the Council has no idea of providing such a supply itself, and that it 
hopes an extension of time will be granted. 


London.—WestMinsTER.—At the meeting of the-City 
Council last Thursday, the Highways Committee stated that it had 
had under consideration the question of the public lighting of Oxford 
Street. There were 35 double and 12 single arc lamps. The total 
original cost of these lamps was £3,387, or £72 1s. 3d. per lamp. 
The annual cost of maintenance was £1,675, or £20 13s. 5d. per 
lamp. The following tabulation shows the comparative costs of 
the St. Marylebone Borough Council lamps and the ‘St. James’ and 
Pall Mall Electric Light Co.’s lamps in Westminster :— 


St. James’ 
' Marylebone and Pall Mall 
Borough Council, ° Electric. 
Capital cost per standard £72, 13 £45 0 0 
Or equals capital cost -per lamp 
Cost of illuminant per are perannum- 2013 5 17.0 0 
Average candle-power of single arc 
Cost per candle-power perannum ...  _—___‘:3s. 1d. 4s. Od. 


The candle-power of the double arc lamps was more, but the 
exact figure could not be-ascertained.. The readings from the 
double lamp observations were not satisfactory by reason of inter- 
ference of the light rays from the two lamps. 

Sroxe Nzmwineton.—At the meeting of the B.C. on December 
17th, the joint report of the Electric Lighting and Public Health 
Committees on electric lighting and the dust destructor was carried. 
It may be remembered that the report was submitted to the Council 
on November 19th, and the debate was then adjourned. The report 
recommended an expenditure of £3,700 on the extension of the 
works, and the utilisation of the steam from the dust destructor. 


Oystermouth. —The District Council, ‘at a special 
meeting, has considered the advisability of applying for a 
provisional order for lighting the district by electricity at an esti- 
mated cost of £15,000. 


Southend-on-Sea.—The T.C. has decided to have an 
estimate prepared of the cost of extending the E.L. mains to a 
new estate being developed by Beadel, Wood & Co., 97, Gresham 
Street, London, E.C., on behalf of Colonel Burges, Thorpe Hall, 
Southchurch. 

Warmley,—The Council is to apply to the B. of T’. for 


an extension of time under the Warmley E.Li. order, 1903, and for 
authority to transfer the latter to the Kingswood Electrical Supply 
Co. 


Wolverhampton.—The Midland Electric Power Cor- 
poration has decided to extend its mains to the Fallings Park Estate, 
Heath Town, where there are many workmen’s houses waiting to be 
connected. Energy will be supplied at 34d. per unit. 

Wrexham.—A L.G.B. inquiry was held on December 


19th into the application of the T.C. for a loan of £575 for the pro- 
vision of a 60-Kw. generating set. There was no opposition. 


TRAMWAY and RAILWAY NOTES. 


Belfast.—The tramway manager has submitted a report 
of the traffic superintendent urging that reduced services (from 
5 minutes’ to 10 minutes’ interval). or five outlying sections would 
be detrimental to the department. 


Halifax.—The report of Lieut.-Col. Druitt on. the 
runaway accident on the Sowerby Bridge route on October 15th 
contains some instructive reading. From this it appears that the 
ill-fated car was fitted with ordinary control gear at one end and 
with a special control, combined with a run-back appliance at the 
driving end when hill climbing, the car being employed on a shuttle 
service. Unfortunately, the driver did not realise the presence of the 
run-back brake, and even had he done so, it appears somewhat doubt- 
ful whether, owing tothe presence of a loose connection in the con- 
troller, the electrical braking power would have been sufficient. The 
Inspector recommends the Corporation to equip its cara working on 
steep gradients with a form of slipper brake, which can be applied 
instantaneously, and adds various suggestions as to the working 
on'the section in question: 
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Huddersfield.—The depdt at Great Northern Street is 
to be extended so that all the cars can be stored there; the open 
shed at the power station at Longroyd Bridge, now used for the 
storage of cars, ig to be utilised as a coal store. 

The track is to be doubled in Westgate, Trinity Street, Lock- 
wood Road, and St. John’s Road, at an estimated cost of £12,000, 
for which the profit on the past year’s working will be taken, the 
balance being obtained from the renewals fund, which stands at 
£54,000. . 

_ The price of energy to be used by the West Yorkshire Tram- 
ways Oo. for the cars running within the borough has been fixed 
at 13d. per unit plus the cost of laying cables to Fartown Bar. 


‘Kimberley.—The P.C. has passed a resolution con- 
senting to the application of the Notts. and Derbyshire Tramways 
Co. for an extension of two years for carrying out the tramway 
scheme. 


Kingswood.—The U.D.C. has decided to oppose the 
application of the tramways company for an extension of two years 
for the construction of the tramways in the district, in order to 
secure a locus standi. 5 


Leeds.—Considerable discussion has been aroused in 
Corporation circles by the criticisms of the technical Press on 
Leeds tramway finance and other local matters. The chairman of 
the Tramways Committee has pointed out that the Finance Com- 
mittee are responsible for the wholesale depletion of the tramway 
funds for rate-aiding purposes, and that other proposals regarding 
the combination of the Tramways and Electricity Committees are 
due to the Council. 


Liverpool.—Mr. C. W. Mallins, the manager of the 
Corporation Tramways, some time ago invented a new sanding 
apparatus, and 300 of the city’s cars have now been equipped with 
it, with good results. Mr. Mallins has now added an arrange- 
ment for dealing with a car running backwards, and a practical 
demonstration of this contrivance will shortly be given. 


_ London.—L.C.C.—In an action brought against the 
Council by a Stamford Hill doctor, the latter was awarded £440 
damages and costs in respect of personal injuries and damages to a 
horse and brougham by one of the Council’s cars. Two other 
actions of a similar character resulted in the Council being mulcted 
in £80 and costs, and £100 and costs respectively. 


Middlesex.—At the meeting of the County Council on 
December 19th, it was reported that a further section of the tram- 
way line from Willesden Green to Dudden Hill Lane would be 
opened shortly. It is anticipated that the whole of the line from 
Edgware to Craven Park will be ready for public traffic in about 
one month. In connection with the construction of the line from 
Acton to Harlesden, the Great Western Railway’s bridge at Acton 
station is to be widened and strengthen-d. The work, which is 
estimated to cost £4,050, is to be carrie” .t by the railway com- 
pany at the expense of the Count Council. Subject to the 
Metropolitan Electric Tramways, Ltd. agreeing to the cost 
being treated as part of the capital of the County Council 
on which the company have to pay. interest, a contri- 
bution of £2,000 is to be given to Friern Barnet U.D.C. 
towards the cost of widening the Great Northern Railway 
bridge carrying the Friern Barnet Road over the railway.. Com- 
plaint is made as to the slow progress in connection with the con- 
struction of the London and North-Western Railway Co.’s bridge 
at Willesden Junction. Messrs. Blackwell & Co. have the contract 
for the tramway, and the construction is being delayed owing to 
their not having yet given an order for the steel-work required for 
the bridge. 


Milngavie.—A plebiscite of the ratepayers has favoured 
the extension of the Glasgow Corporation Tramways to the burgh. 


Perth.—The T.C. has deleted the tramway extension to 
Dovecotland from its provisional order, and the citizens in the 
quarter of the town affected are-up in arms. It is pointed out that 
the extension would put the tramways on a better financial 
footing. 


TELEGRAPH and TELEPHONE NOTES. 


Brazil.—In a recent report on the trade of Brazil the 
Austro-Hungarian Consul at Rio de Janeiro states that the telegraph 
system of Brazil has rapidly developed during recent years, and 
there are at present 60,000 km. of land, sea, and river lines and 

ables. The Government telegraph lines have a length of 27,349 
km. with a total length of wire of more than 50,000 km., and 3,331 
elegraph stations. Special attention during the year 1906 was paid 
o the extension of the landline 2,100 km. long from Rio de Janeiro 


o Cuyaba (Matto Grosso) to the Acro district and San Antonio on _ 


he Maderia River and from there to the capital of the State of 


Amazonas. This town (Manaos) is at present only united to the - 


Brazilian system-by the line of the English Amazonas Telegraph 
Co, and the river cable in the Amazona River to Belem de Para. 
By the above-mentioned extension a new, shorter and more con- 
venient direct line would be established, between the North and the 
Federal Capital of Brazil. The Acro district has at present no 
telegraphic whivh is als tite of Sun Antuntiv, 


_ Falmouth-Bilbao .. 


for which town such a communication will become’ neces- 
sary as a result of the construction of.the Madeira-Marmore 
Railway. The Brazilian Telegraph authorities have now decided to 
construct the Cuyaba-San Antonio line with a branch to the districts 
of the Alto Acre, Alto Purus and Alto Jurusa, and a commission, 
under the leadership of Major Rondon, has been sent out to lay 
this line as well as to make investigations with a view to the con- 
struction of a railway in the above-mentioned districts. As the 
line of the Brazilian Government has already touched the border 
of Paraguay in three places, endeavours are being made fo establish 
direct communication between that country and Brazil. Of the 
foreign telegraph companies established in Brazil, may be 
mentioned the English company “ Amazonas Telegraph Co.,” which 
constructed a line between Manaos and Belem de Para, and received 
from the Government a yearly subvention of £17,125 for 10 years 
from 1895 ; and the Western Telegraph Co., also an English com- 
pany, which Jaid submarine cables along the Brazilian coast and to 
Europe. Telephone systems exist in Rio de Janeiro, and in the 
larger towns of Brazil. They are the property fof private com- 
panies, the one in Rio de Janeiro belonging to the light and power 
company. There is no doubt that in time, with the extension of 
business which is at present being witnessed, these systems will 
rapidly increase and extend. 


China,—The Chinese Administration announced that the 
route vid Helampo was again opened for traffic on the 14th inst. 


Cuba.—The Cuban Government has opened new tele- 
graph offices at‘La Sierra in Orienite, Agramonte and Jaguey Grande, 
in Motanzas; also at Ranchuelo in Santa Clara, and at Camp 
Florido and El Rericon, in Havana Province. 


Jamaica.—At the end of their financial year the Jamaica 
telegraph and telephone systems were represented by 64 telegraph 
stations and 7 telephone stations, During the year all the tele- 
graph stations had been overhauled. The revenue from telegraphs 
amounted to £6,614, and this represents a considerable increase on 
the estimates. £8,012 was spent in repairs to buildings and 
telegraph lines rendered necessary by the earthquake. 


Pacific Cable.—Agitation on the part of the Press in 
Australia has given rise to representations to the Pacific Cable 
Board to reduce Press rates between Australasia and Great Britain. 
‘The Standard published a Reuter telegram, which stated that Sir 
Joseph Ward, the Premier of New Zealand, in the course of an 
interview said that he was in communication with the Pacific Cable 
Board, and. that it was sought to reduce the rate from 1s. to 4d. 
per word. Mr. Reeves, the High Commissioner in London, had 
suggested the use of wireless telegraphy in this connection. New 
Zealand, he stated, was willing to co-operate with the Common- 
wealth for this purpose. 


Telegraphic Interruptions and Repairs :— 


INTERRUPTED, REPAIRED, 
Curacao-Coro 
Curacao-La Guayra Closed.. ee ee ee Jan, 12, 1906 .. ee 
Curacso-Maracaibo 
Lagos-Kotonon .. as ee oo Dec... 4, 1907 .. 
Tarifa-Tangier .. ee ee oo oo Jan. 18, 1904., oe 
Port Arthur-Chifu (Closed) .. eo Mar. 9, 1904... oe 
Garachico-Santa Cruz .. July 12, 1906.. Dec. 17 
Brest-Dakar oe os duly 22, 1907.. ee 
Cueta-Tangier .. oe ee Dec. 7, 1907 


Dee. 9; 1907. Dec. 18 

LANDLINES, 

Puerto-Barrios .. oe oe Pe 
Wireless Telegraphy.— The Amalgamated Radio- 


Telegraph Co. states that wireless telegrams between Newcastle 


e- Aug. 2, 1902 .. oe 


and Copenhagen, and Berlin and Copenhagen, can be received on ~ 


an inking recorder. 

Wireless Telephony.—It is announced that, by means 
of the Poulsen system, wireless telephony was established last week 
between the Weissensee station at Berlin and the Lyngby station 
near Copenhagen. 


CONTRACTORS’ COLUMN. 


FoR New Business. 


AINSDALE.—Parochial hall. Trustees of St. John’s Church, Ainsdale. 
ASHTON-UNDER-LYNE.—Proposed E.L. plant at the workhouse for the B.G. 
(£2,250). 
AYLESBURY.—Residence in Manor Park for Mr. Darvill. 
Stables, &c., at Halton for Alfred de Rothschild. - 
BARNSLEY.—New ‘schools at Ardsley (£5,800). -A. B. Linford, architect, 
Wombwell. 
BERWICK-UPON-TWEED.—Residence at Tweedmouth for Robert Calder. 
C. 8. Errington, architect, Victoria Buildings, Grainger Street 
West, Newcastle-on-Tyne. 
BIRKDALE.— Two houses in Liverpool Road for Mr. A. Inglis. 
BIRKENHEAD.—New factory for A. H. Lee & Sons, Warrington. ; 
BIRMINGHAM.—New workshops and children’s shelter in connection with 
* the Birmingham Institution for the Blind. 
(Wasnwoop Hratu).—New Council School in Road. J. A. 
Palmer, secretary, Education Department, Edmund Street, 
Birmingham. 
BRENTFORD.—Enlargement of Ealing Road school (160 more places), H.G, 
Crothall, architect to Middlesex’ Education Committee, Guild- 
hall, Westminster, 8.W. 
BRISTOL,—New police sittion at Hastvitle {in building), City Engineer. 
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BURY.—New Salvation Army hall at. Moorgate. 
CARISBROOKE (Iste or Wicut).—New place of worship and schools at 
Bowcombe. 8. E. Tomkins, architect, Castlehold Chambers, 
Newport, I.W. 
CARSHALTON.—Fifteen shops in Ruskin Road for L. Alwyn. 
Four semi-detached and one detached residences in Dalmeny Road 
for G. Hole. 
CHADDERTON (OnpHam).—New cotton mill. . Mars Spinning Co. (new 
concern). 
CHELTENHAM.—Proposed new Medical Baths near Queen’s Hotel (£10,000). 
OHUR WELL (Yorxs).—Proposed new cotton mill. 
COVENTRY.—Shops in Queen Victoria Road for Gravenor & Farmer. 
Twenty houses in Broomfield Road for C. J. Smith. 
‘ Sixteen houses in Earlsdon Lane. C. Luck & Son,'builders, 
CROYDON.—Proposed new secondary schools at Selhurst. 
Extensions to the Mental Hospital at Warlingham for the T.C. 
(£80,900). 


DEREBY.—Alteration of shop and premises for cycle and motor works. R. 
Weston & Son, builders, Derby. 
DEWSBURY.—Extensions at G. H. Hirst & Co.’s dye works. 
DIRLETON (N.B.).—New villaresidence. Taylor Bros., Cedar Grove.Nurseries, 
Dirleton, near North Berwick. 
DUNDEE.—Building in Constitution Steeet for Salvation Army. 
Alterations to property in Cowgate for Esplin & Clark. 
Alterations to premises in Ward Road for Ancient Order of 
Foresters. 
New wing at King’s Cross Hospital to cost £4,000 (proposed). Mr. 
Thomson, burgh engineer. 
ENFIELD.—Enlargement of grammar school (230 more places). H.G.Crothall, 
architect to Middlesex Education Committee, Guildhall, West- 
minster, 8.W. 
CADISHEAD (Lancs.).—New schools for the C.C. (£4,747). T. Moore & Sons» 
builders, 24, Monton Road, Eccles, Manchester. 
FISHGUARD.— New Council schools. D. E. Thomas, architect to the Pem- 
Education Authority, 17, Victoria Place, Haverford 
est. 
FLEET WOOD.—65 houses and shops for E. Crosby. 
GERRARD’S CROSS (Bucks).—Block of business premises in Oak End Waye, 
for P. A. Hopkins. 
GLASGOW.—Block of business premises in Dumbarton Road, Scotstoun. A. 
Fountain, 68, Gordon Street, Glasgow. 
HALIFAX.—Residence at Rishworth. Walsh & Nicholas, architects, Museum 
; Chambers, Halifax. 
HARROGATE.—-Additions to White Hart Hotel. W. A. Bartram, architect» 
. Harrogate. 
HASTINGS.—New fire station at St. Leonards for the T.C. P. H. Palmer, 
borough engineer. 
HECKMONDWIKE.—Alterations to the Albion Hotel. 
HIGH WYCOMBE.—New Board Room for the Board of Guardians. Hooper 
and Nash, architects, High Wycombe. 
Motor Garage, Hunt & Son, builders, High Wycombe. 
New public schools (£6,850). T. Thurlow, architect, 25, High Street, 
High Wycombe ; R. Cleaver, builder, Northampton. 
HULL.—Shops and offices in Victoria Square for the North-Eastern Railway Co: 
Wm. Bell, architect to the company, York. 
Alterations to the Grand Theatre for Mortons, Ltd. 
HYDE.—Houses (12) in Vale Street for R. Wheeler & Co, 
ILFORD.—School at Goodmayes (1,210 places). C. J, Dawson, architect, 7; 
: Bank Buildings, High Street, Ilford. 
INVERURIE (N.B.).—Proposed extension to municipal buildings. 
KELSO (SmarmHoLm).—Hospital buildings at Boghouse for the Border Combina- 
tion Smallpox Hospital Committee. G. Monteath, architect, 
Newtown St. Boswell’s, Roxburghshire. 


LEICESTER.— Proposed new mission institute in West Humberstone, 

LEIGH (Lancs.).—New mill for the Hall Lane Spinning Co. 

«bashes oer Bain Hospital, to cost £1,700. A. C. Dewar, ‘architect, 


LINCOLN.—Additions to the Duke of Wellington hotel, including new billiard 
room, for Mowbray & Co., Ltd. 


LONDON (Har.LeEspDEN).—Alterations to shops, High Street. 8. W. Cranfield’ 
14, Gray’s Inn Square, W.C., architect, 

(CRICKLEWooD).—Nine houses. 8. & E. Banks, 163, Cricklewood 
Broadway, agents. 

(HaRLEspEN).—Two shops for Beeson Bros., 44, High Streets 
Harlesden. 

(WILLESDEN, N.W.).—21 houses. J.C. Hill, 55, Glenmore Road, 
Hampstead, builder. 

Alterations and additions to 217, Willesden Lane, G. A. Sexton, 
architect, 42, High Road, Kilburn. 

(HARLESDEN).—Thirteen houses. Done, Hunter & Co., High Road, 
Cricklewood, N.W., agents. 

(WILLESDEN GREEN).—Alterations to ‘The Crown” public houses 
High Road, for the Royal Brewery. Brentford, Ltd., 171 
Queen Victoria Street, E.C. 

(CRICKLEWooD).—Six houses. 
Pavement, E.C., architect. 

(Victoria, S.W.).—Rebuilding 8.W. District Post Office on en- 
larged site. H.M. Office of Works, Storey’s Gate, S.W. 

(WootwicH).—Coal store at Brook Hospital. W. T. Hatch, 
engineer-in-chief, Metropolitan Asylums Board, Embankment, 

(Brixton).—Extension of school building (£25,000). T. J. Bailey, 
architect, Education Committee, L.C.C., Spring Gardens, 8.W. 
E. Lawrance & Son, Wharf Road, City Road, builders. 

(Patt Mat1u).—Premises for Royal Automobile Club: on site of old 
War Office buildings. Secretary, Royal Automobile Club, 119, 
Piccadilly, W. 

(Istincton).—Additions to Workhouse (£15,000). E. Davey, Clerk, 
Guardians’ Offices, St. John’s Road, Upper Holloway, N. 

(FincuiEy Roap).—Buildings for R. Hovenden & Sons, Ltd. With 
reference to this notice published in our issue of December 
18th, Messrs. Hovenden ask us to state that their sole connec- 
tion re those premises was as shopfitters andplumbers for the 
tenant. 

Oe houses. F'. Eaton, 12, Earlsfield Road, Wandsworth, 
uilder. 

(KENsINGTON):—Buildings in Basil Street. Holland & Hannen, 12, 
Hyde Street, W.C., builders. 

(STONEBRIDGE, N.W.).—Mission hall in Melville Road. Rev. Canon 

Humphrey. 

school (£26,000). ‘T. J. Bailey, architect, 

Education Committee, L.C.C., Spring Gardens, BW. ; Holliday 


G. H. Pargeter, 95-97, Finsbury 


and Greenwood, Ltd., Lockborough Park Works, Brixton, 8.W., © 
builders. 


MAIDENHBAD “(Tartow).—Houses in Hllington Road for Mts, Summers, 
for Mt, Farmer. 


MANSFIELD.—Additions to Forest House for the Duke of Portland. 

MARKET DRAYTON.—New secondary school for Salop C.C. 

MITCHAM (Surrey).—Houses (56) in Asbourne Road for J. Wilson, Gorringe 
Park, Mitcham. 

MORECAMBE.—Proposed new art school. County architect. 
NEWQUAY.—Important alterations and additions to the Great Western 
Hotel. Cowell & Cowell, architects, Newquay. 

PARTICK.—Proposed new public baths and washhouses. 
PENRITH.—Residence at Patterdale. Empsall & Clarkson, architects» 
7,.Exchange, Bradford, Yorks. 
RADCLIFFE (Lancs.).—New vicarage. J. Sellers, Son & Orrell, architects» 
Union Chambers, Bury. 
(YorKsH1RE).—New sheds. New Town Mills, Ravens- 


ROCHDALE (CastiEeTox).—New mill for the Clyde Mill, Ltd., a new concern. 
uilder. 
New Council Schools at Thrybergh (£8,708). Nicholson & Sons, 
builders, Leeds. 
RUSHDEN.—Additions to factory for H. W. Chapman. Talbot Brown and 
Fisher, architects, Wellingborough. 
MORLEY (Yorxsuire£).—Extensions at Prospect Mills and City Mills. 
ST. HELENS (Lancs.).—St. Mark’s Children’s Hall and Church (£4,000)- 
F. S. Biram, architect, Hardshaw Street, St. Helens. R. 
Ellison, builder, Windle Street, St. Helens. 
ST. HELENS (Istz or WicHtT).—New vicarage. 
ST. IVES.—Proposed new fire station. ‘. Boase,,town clerk. 
SHAW (near Oldham),—Extensions to Shaw British School (£1,700). J. W- 
Riley, clerk to the Shaw and Royton Education Committee. 
SLOUGH.—Houses in Arthur Road for Burfoot & Butler. 
SOUTHAMPTON.—Extensions to the Grammar School, for the Governors. 
SOUTHEND-ON-SEA.—Bungalow residences in South Avenue for W. Golds- 
worthy, builder. 
STEVENAGE (Herrs).—Residence at Knebworth for Mr. Rouzier. Mr. 
Tregelles, architect. 
STOCKPORT.—New Church, St. Michael and All Angels, at Bramhall (£7,500). 
Rev. H. Sewell, Rector. 
SUTTON-ON-SEA (Lincs,)—Bungalow residence, for Poyser & Savage, 
Nottingham. 
SWANSEA.—Proposed new lunatic asylum. G. T. Hine, consulting architect, 
35, Parliament Street, Westminster, 8S.W. 
SWINTON (near MancuEsTER).—New spinning mill for anew company-(not yet 
registered). 
TREWELLARD Wesleyan Sunday Schools. R. H. Roberts, 
architect, St. Just. 
Sa See and alterations at The Elms, Iver, for Messrs. 
well. 
WEMBLEY.—School in Blind Lane (600 places).—H. G. Crothall, architect to 
° Middlesex Education Committee, Guildhall, Westminster, 5.W. 
WIGAN.—New Roman Catholic Church, St. William’s, at Higher Ince. 
WOLVERHAMPTON,—Extension of business premises for Chas. Clark & Son, 
Chapel Street. 
Extensions to premises at St. Peter’s Works, St. Mark Street, 
including workshops and motor garage, for Barnett & Lewis. 
YARMOUTH.—Proposed Presbyterian Church in Trafalgar Road. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Algiers.— January 10th. The Post and Telegraph 


Inspector-General requires tenders for 1, 3 and 5 mm. iron wire. 


Sourn AvsTRaLIA.— March 
11th. The Postmaster-General requires tenders for the supply of 
one common-battery switchboard, 400 subscribers’ telephones and 


400 protectors. 
Victor1a.—January 21st. The Postmaster-General 
requires tenders for 250 visual vibrating indicators. 


Austria.—January 2nd. The K.K. Postockonomie- 
Verwaltung requires tenders for materials for constructing telegraph 
lines, Particulars mayjbe obtained from the Director, Postgasse 17 
Wien I. 


Austria.—The municipal authorities are about to invite 
tenders for the establishment of a central electric lighting station 
in the town of Nikolsdorf, near Linz. f 


Belfast.—December 28th. A double line of electric 
tramway, permanent way, electric masts, cables, wiring, lamps, &c 
for the Belfast Harbour Commissioners, See “ Official Notices’ 
November 22nd. 


Belgium.—February 1st. The municipal authorities of 
Ghent are inviting tenders for the supply of 30 electric cranes, and 
the erection of the same along the new dock. Particulars may be 


obtained from, and tenders are.to be sent to, L’Hotel de Ville, Ghent. 


Belgium.—Tenders have just been invited by the 
municipal authorities of Engis (Li¢ge) for the establishment of a 
central generating station in the town for the supply of electrical 
energy for public and private electric lighting and power purposes 


Brussels.— December 31st. The Commandant du Génie 
requires tenders for the electric lighting of the Military Schoo), 
sifications, 1s, 8d., from 40, Rue de Reutiers, A deposit of 

£740 is tetyttited. 
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Finchley.—January 20th. One 350-Kw. high-speed 
engiae and dynamo, &c., for the Council’s electricity works. See 
* Official Notices” December 20th. 


France.—January 15th. The municipal authorities of 
Lyons are inviting projects for the establishment of a combination 
refuse destructor and electric power generating station. 


Germany.—The municipal authorities of Lassau 
(Pomerania) are about to invite tenders for the establishment of a 
central electric lighting station in the town. 


Ghent,—February 8rd. Tenders are required for the 
supply and erection of 30 electrical cranes for the quays of the 
new dock. Tenders must be submitted by February Ist. Partic- 
ulars may be obtained from the Musée Commercial, 15, Rue des 
Augustins, Brassels. 


- Iiferd.—December 30th. The U.D.C. requires tenders 
for the right to advertise on their tramcars. Conditions may be 
obtained from Mr. J. W. Benton, Clerk to the Council. 


Kilkenny.— January 18th. Suction gas plants, gas 
engines, electric generators, battery, switchboard, mains, wiring, 
&c., for the District Lunatic Asylum. See “Official Notices” Decem- 
ber 20th. 5 


Leytonstone.—December 31st. The Leyton U.D.C. 
invite tenders for public lighting lanterns for incandescent lights. 
Specifications may. be obtained, for £1 1s., from the Electrical 
Engineer, Electric Light and Power Works, Cathall Road. 


London.—January 8th. The Metropolitan Asylums 
Board invite tenders for an electric lighting installation in the 
motor workshops and yard at a Fulham ambulance station. See 
“Official Notices ” December 20th. 


Manila.— January 15th, 1908. Sewage pumps to be 


worked by electric motors are required by the municipal authorities. 


Rawtenstall.— December 30th. Three steam dynamos 
and accessories for the Corporation. See “ Official Notices” Decem- 
ber 20tk. 


Spain.— January 11th and 12th. The municipal 
authorities of Madrid require tenders for the construction, &c., of 
electric tramways in Madrid, from the Placa de los Ministerios, 
through the following streets, Encarnacion, Arrieta, Arenal, Puerta 
del Sol, Alcal4, Paseo del Prado, Juan de Mena, Alarcon, Felipe 1V, 
Moreto, Espalter, to Alfonso XII. Particulars may be obtained 
from the Ayuntamiento Constitutional. Tenders by January 11th. 

The Public Works Department, of Madrid require tenders, &c., 
roa construction of electric tramways in Valencia, by January 


Spain.—Tenders have just been invited by the municipal 
authorities of Villalba (province of Lugo) for the concession for the 
electric lighting of the town during a period of 20 years. 


Spain.—The municipal authorities of Monforte (province 
of Lugo) have just invited tenders for the concession for the electric 
lighting of the town during a period of 30 years. 


Tyrol.—The municipal authorities of Partschins (Tyrol), 
are about to invite tenders for the establishment of a central gene- 
rating station in the town for the supply of electrical energy for 
lighting and power purposes. 


CLOSED. 


Faversham.—The T.C. has accepted the tender of 
Messrs. Drake & Gorham for the supply of 50 Hoadley attachments 
for Nernst lamps, at 2s. 3d. each. 


-Huddersfield.—In connection with the extensions at 
the electricity work:, the following tenders have been accepted :— 
Willans & Robinson.—Two 2,500-kw. turbines. 


W. T. Glover & Co.—Cables. 
Mirrlees Watson Co.—Condensing plant. 


Iifracombe.—The U.D.C. has received the following 


tenders for a combined refuse destructor and steam raising plant:— 


Manlove, Alliott & Co. 3 ats xe -. £1,549 
Horsfall Destructor Co. 2,131 
J.E. Johnson & Son .. 2,203 
Meldrum Bros... ee ve 2,227 
Goddard, Massey & Co. 1,735 
Stirling Refuse Destructor Co. .. as oe 1,801 
Heenan & Froud oo 2,478 


Newixctoy.—The B.C. has accepted 
the tender of Mr. J. H. Golding, Garnham Street, Dalston, for | 
electric light wiring in private premises for a year. 


Southend-on-Sea.—The T.C. has accepted the following 
tenders :— 
British Thomson-Houston Co.—B.T.-H.-Belliss steam dynamo, £3,034. 


Cable & Construction: Co.—Copper cables for one year, £63 


LORD KELVIN. 


THE FUNERAL.. 
THE funeral took place in Westminster Abbey on Monday 
morning, the 23rd inst. The hour of noon was fixed for 
the ceremony, but ticket-holders were requested to be in 
their places by 11.30. Most of them complied with that 
request, and a solemn silence pervaded the edifice, to be 
broken shortly after by the strains of the music composed 
by Purcell for the funeral of Queen Mary, in 
1694 — an old-world musical example of subdued 
sadness concluded by a thunderous sound that might well 
typify the Day of Judgment in more modern programme 
music. Then the Faneral March of Chopin, and silence 
reigned again, but only for a brief space. 

A sound, not of pipes but of human voices this 
time, fell faintly on the ear, and singularly solemn 
was the effect of distance, for we knew that the 
hymn “ Brief life is here our portion” was being sung by 
the choir at the head of the procession accompanying the 
body from the Chapel of St. Faith, through the cloisters to 
the Abbey. Very gradually the voices became more and 
more distinct. No sound of footfalls. Yet the measure of 
the music permitted us to realise the slow and solemn progress 
of the procession. The hymn ceased, and gave place, as 
the Cathedral was reached, to the opening sentences 
of the Burial Service, chanted by the singers as the proces- 
sion moved up the nave to the choir. The appropriate 
lessons were read, an anthem was sung, the procession re- 
formed and the bearers laid their burden upon a slightly 
raised dais. Another period of most solemn silence ensued 
as the bearers arranged the webbing by means 
of which the. body should be committed to the 
ground. ‘The service proceeded. We heard “earth to 
earth, ashes to ashes, dust to dust,” and we knew that 
this was the final resting place of the mortal remains 
of the great scientist, a nobleman of noble mind. 

To be interred in this sanctuary containing the ashes of 
the departed great was a fitting recognition of a career so 
full of honours, so full of years. .We knew we were present 


at the obsequies of one who had accomplished much. : 


Pomp and circumstance were there, but so appropriately 
attuned as never to intrude, so that we believe it safe 
to say that, as the service reached its end, the vast 
congregation thought less of the scientist’s great works 
than of the man’s kindly nature, less of the illustrious dead 
than of the life well lived. We knew that not a nation 
only, but the whole world of science had suffered the eclipse 
of ashining light, but for the moment we thought rather of 
the sorrows of those who had lost a beloved relative ora 
kindly friend. ; ; 

The names of those who attended as_ repre- 
sentatives of ‘the King and the Royal Family, the 
Royal and other learned societies, the Universities and 
Cities, are too numerous to permit us to record them. We 
must content ourselves with stating that the Institution of 
Electrical Engineers, of which Lord Kelvin was President at 
the time of his death, was represented by Sir William Preece, 
Dr. Glazebrook (one of the pall-bearers), Dr. Thompson 
(who also represented the Italian Institution), Sir John 
Gavey, Sir Henry Mance, Mr. R. Kaye Gray, Mr. Siemens, 
Colonel Crompton (in the uniform of the Electrical Engi- 
neer Volunteers, who provided a guard of honour for their 
dead Colonel-in-chief), the vice-presidents—Mr. Sparks, Mr. 
Gill and Prof. Kapp; the hon. treasurer, Mr. Hammond ; 
and members of Council, Mr. Mordey and Mr. Patchell. Other 
members we observed were Mr. Daddell, Mr. Judd, Mr. 
Kingsbury, Mr. Swinton and the secretary, Mr. Lloyd. The 
American Institution of Electrical Engineers was represented 
by Mr. Parshall. 


— — 


NOTES. 


The Season’s Greeting.—We heartily wish a happy and 
prosperous New Year to all our readers; and we trust that 1968 
will prove memorable for the return of activity and prosperity to 
the electrical trades in this country. 

Appointments Vacant.—Junior assistant engineers for 
the Newcastle-upon-Tyne Electric Supply Co;, Ltd. (10s). 
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Cricket Dinner.—The third annual dinner of the 
Marconi Cricket Club was held on Saturday, December 14th, at the 
City Arms Tavern, St. Mary Axe, E.C., Mr. H. Cuthbert Hall pre- 
siding over a company which included over 50 of the staff of the 
Marconi companies. The musical programme that followed was 
contributed to solely by the staff of the Marconi companies. The 


“chairman congratulated the members on the successful 1907 season, 


when, out of 16 matches played, 9 were won, 4 lost and 3 drawn. 


Petrol - Electric Motor-Car.—A Krieger 12-14-H.p. 
four-cylinder petrol-electric car, entered by M. F. Combemale, was 
last week submitted to a six days’ trial under the official observa- 
tion of the Royal Automobile Club, as a test of its general 
reliability. A start was made on the morning of the 16th inst , 
and the journey was for 100 miles in the country, 50 miles out and 
back, on the Oxford road. Tuesday’s journey was for a similar 
distance on the Coventry road. Five days were devoted to the 
running of the car in the country, and one day was told off fora 
test in London traffic. The official report of the trial will appear 
later. 


Institution and Lecture anp 
TRICT HLECTRICAL AssocraTION.—On Dec. 17th, Mr. J. J. Richardson 
delivered a lecture on ‘“‘ Electrical Appliances,” at Liverpool. It 
was fully illustrated by lantern slides, and was of a both scientific 
and popularcharacter. The lecturer dealt with the evolution of 
the incandescent electric glow lamp, the plants in large generating 
stations, and the lighting by means of arc lamps, and showed slides 
of artificial and electrical discharges produced by a large influence 
machine. Partiaular notice was drawn to the change in the design 
of generating stations due to the adoption of turbine-driven units, 
aud slides were shown of different types of generators driven by 
these units. The next meeting of the Association will be held at 
the Common Hall on January 14th, 1908. 

Civin anD MecuHanicat Enoingers’ Socrety.—On January 2nd 
a discussion will take place on “Standard Notation for Engineer- 
ing Formule,” at Caxton Hall. 

InsTITUTION OF ELEcTRIcAL Enaingers (BramincHam LocaL 
Secrion).—At the meeting to be held on Wednesday, January 
15th, a paper will be read on “The Heat Conductivity of Iron 
Stampings,” by T. M. Barlow, M.Sc., Student. 

INSTITUTION OF Exxctricat EncineErs.—At the last meeting 
of the Institution, on December 19th, the ordinary business was 
suspended, owing to the death of the President, Lord Kelvin. It 
was unanimously agreed to forward a message of condolence 
to Lady Kelvin, and a telegram expressing the sympathy of the 
Ass:ciazione Elettrotecnica Italiana was read. 


Foster Lamp Socials.—In order to mark the removal 
of the works and offices of the Foster Arc Lamp anp Enat- 
NEERING Co., Lrp., to their new premises (owing to their greatly 
increased requirements), the staff have inavgurated a series of 
social evenings. The directors voted a sum to defray the cost of 
an excellent spread, and Mr. Milton Ely, one of the managing 
directors, gave the use of the Worple Hall, Wimbledon, and a 
comfortable supper room, for the function. An excellent pro- 
gramme was provided, and the company present numbered about 80. 


Fatalities.—Wm. Smith, superintendent of the electric 
haulage plant at Fallin Colliery, near Stirling, died suddenly 
under peculiar circumstances at the pit head. It is assumed that 
he may have touched an electric cable and got a shock, but there 
were no marks about the body. 

At the inquest on the body of Aaron Reed, who was killed in a 
collision with an electric car in Liverpool, the jury returned a 
verdict of “ Accidental death,” but considered that the driver of 
the car had committed a serious error of judgment. The driver 
had tried to pass a lorry driven by the deceased, at a point where 
the road was too narrow for the purpose. 


New Bills.—New Outer Lonpon Tramway SCHEMES. 
—Printed copies of the West London, Barnes and Richmond Tram- 
ways Bill and of the Croydon and Southern Districts Tramways 
Bill have now been deposited in the Private Bill Office, the pro- 
posal in both cases being for the incorporation of new companies. 
In the case of the West London scheme, the proposed capital is 
£240,000, with the usual powers as,to the issue of debenture stock, 
and the first directors named are Frederick Wm. Reynolds, A. 
H. Sanderson, Francis E. Savory, and Robert Percy Sellon. 
Thirteen tramways are set out in the Bill. No. 1 commences in 
the Lower Mortlake Road at or about its junction with Kew Road, 
passing along Lower Richmond Road, and terminating near 
Clifford Avenue. Other tramways will be in Richmond, Barnes, 
Hammersmith, Mortlake and Putney. The total length of tramway 
proposed is about 7 miles. Power is asked to run over the L.C.C. tram- 
ways in Hammersmith Broadway, andto make junctions with other 
tramways, and also to enter into agreements with the Richmond 
Electric Light Co. with regard to the supply of electric power. It 
is further proposed to modify the Tramways Act so that 60 years 
shall be substituted for 21 years as the period during which the 
local authorities shall not purchase. In the case of the Croydon 
and Southern District Tramways, the proposed capital is £85,000, 
and the firsb~ directors named are Joseph Bevan Braithwaite, 
Fredk. Wm. Reynolds, A. H. Sanderson, F. E. Savory, Robert 
Perey Sellon and Joseph Shaw. It is proposed to construct about 
4 miles of tramway in Croydon, Beddington and Coulsdon, and to 
obtain power to ran over certain tramways of the Croydon Cor- 
poration. 

Lowser Tuames Dock Brt.—From the Bill for the 
of a deep water dock at Grays, which is now printed, it appears 
that the proposed capital is 48,750,000. By Clause 47 the company 


‘Kent, clerk; R. A. Wood, 18, Queen Victoria Street, E.C., M.D.; 


take power to generate electric power for dock purposes. By 
Clause 69 it is proposed to take land in the parish of West 
Thurrock for the erection of a generating station, while Clause 154 
enacts “the company on the one hand and any company, body or 
person on the other hand, may enter into and carry into effect 
arrangements and agreements with reference to the supply by such 
company, body or person to the company, or to any vessel or person 
at or within the dock, of a supply of electrical energy for all or 
any purposesof the company or of such vessel or person.” Amongst 
the first directors is Mr. Robert Percy Sellon. 


Home Office Colliery Prosecution.—At Bradford 
last week, W. H. Sharp, colliery manager, of Cleckheaton, was 
summoned at the instance of Mr. W. H. Pickering, H.M. Inspector 
of Mines, for using electrical apparatus and not having a com- 
petent person in charge; for using electrical motive power witout 
giving the required notice; for failing to report an explosion 
of gas; failing to keep a plan showing the workings of 
the Westgate coal mine; failing to have electrical apparatus 
sufficiently guarded, and failing to record an escape of in- 
flammable gas. It is stated that an explosion had taken 
place on October 27th, and the man. who had control of 
the motors had not turned off the power at once. ‘Tunis resulted in 
another explosion the same morning, but, fortunately, the man was 
at the pit mouth at the time, and he escaped with a slight injary. 
The Home Office regarded the offence of not having the electrical 
plant sufficiently guarded as most serious, and defendant was fined 
£5 and costs. A similar penalty was imposed for using electrical 
apparatus without having a competent person in charge; for 
using electric motive power without giving notice he was further 
fined £3 and costs, and for the remaining offences was ordered to 
pay costs.— Leeds Mercury. 


« NEW COMPANIES REGISTERED. 


Clyde Turbine Syndicate, Ltd. (6,702).—This company was 
registered in Edinburgh on December 17th, with a capital of £5,000 in £1 shares, 
to carry on the business of mechanical engineers, machinists, electricians, 
fitters, founders, saddlers, rubber manufacturers and merchants, dealers in 
turbine motors or engines, cycles, carts, wagons and carriages, &c. The first 
subscribers (each with one share) are:—R. A. Triscott, 77, Hereford Road, 
Bayswater, London, solicitor; C. R. Jamblin, 11, Lownds Avenue, Bromley, 

Griffin, Hampton Lodge, Acton Vale, W., secretary; M. E. Davies, The Dinn, 
Bromley Common, Kent, accountant; A. Spens, 21, Chepstowe Crescent, 
Notting Hill Gate, London, merchant; and H. Smallpage, 8, Clyde Street, 
South Kensington, London, clerk. The number of directors is not to be less 
than two or more than seven ; the first are to be afterwards appointed ; qualifi- 
cation, 50 shares; remuneration, £100 each per annum (chairman £160). 


Harry W. Cox & Co., Ltd. (96,136).—This company was 
registered on December 19th, with a capital of £5,000 in £1 shares (4,000 7 per 
cent. cumulative preferred ordinary; and 1,000 deferred ordinary), to acquire the 
business of electricians, electrical and mechanical engineers, contractors, model 
makers, manufacturers of, and dealers in, electrical, medical and scientific 
fittings, implements, apparatus and appliances, &c., carried on by Harry W. 
Cox, Ltd., at 14, Rosebery Avenue, E.C., to adopt an agreement with H. W. C. 
Cox, and to carry on the said business, and that of pneumatic and other bell 
suppliers and hangers, cable and wire manufacturers, &c. The first subscribers 
are :—H. E. A. C. Donnithorne, 76, Queen’s Gate, London, engineer, 775 pre- 
ferred ordinary shares; V. H. Donnithorne, 76, Queen’s Gate, London, engineer, 
775 preferred ordinary shares; H.G. Critchley, M.D., 55a, Welbeck Street, W., 
700 preferred ordinary shares; E. T. M. Deanes, 22, Chancery Lane, W.C., 
solicitor, 400 preferred ordinary shares; J. L. Field, 91, “‘Worple Road, 
Wimbledon, gentleman, 200 a ordinary shares; Mrs. E. F.. Waite, 20, 
Southdean Gardens, Southfields, S.W., 100 preferred ordinary shares; and C, D. 
Waite, 20, Southdean Gardens, Southfields, 8.W., 50 preferred ordinary shares. 
No initial public issue. The number of directors is not to be less than two or 
more than five; the first are H. W. C. Cox (managing director), Dr. H. G. 
Critchley, M.A., M.D., and H. E.¥A.C. Donnithorne. If the said H. E. A. C, 
Donnithorne resign office while holding 700 shares, he may nominate V. H. 
Donnithorne as his successor if the said V. H. Donnithorne be their technical 
manager; qualification 700 shares; remuneration one guinea each per board 
meeting attended. Registered office, 47, Gray’s Inn Road, W.C. 


Electric Locomotive Motor Propulsion Co., Ltd. (96,132). 
—This company was registered on December 19th, with a capital of £1,000 in £1 
shares, to carry on the business of electrical engineers, accumulator manufac- 
turers, makers of electrical plant and machinery, manufacturers of and agents 
for the sale, purchaseand hire of motors, motor-cars, vans, wagons and launches, 
&c. The first subscribers are:—P. Schreiber, Electromotor Garage, Grosvenor 
Place, Bond Street, W., engineer, with 20 shares; C. Haunz, 15, Fieldhouse 
Road, Balham, 8.W., engineer, with five shares; H. Foster, 67, Disraeli Road, 
Putney, 8.W., gentleman, with one share; R. Kavanagh, Electromotor Garage, 
Grosvenor Place, Bond Street, W., engineer, with one share; J. Bruce, The 
Parade, Kew Gardens, accountant, with one share; E. Engelmann, 108, City 
Road, E.C., merchant; and W. Stevenson, 46, Gresham Street, E.C.,.merchant, 
with one share. No initial public issue. The number of directors is not to be 
less than two or more than six; the first are P. Schreiber (managing director), 
C. Haunz and H. Foster; qualification 20 shares; remuneration £60 each per 
annum (managing director £100). Secretary and registered office, J, Bruce, 25, 
Brewer Street, Regent Street, W. 


Premier Accumulator Co., Ltd. (96,121).—This company was 
registered on December 18th, with a capital of £25,000 in 24,500 participating 
preference shares of £1 each and 10,000 ordinary shares of 1s. each, to acquire 
the business of electrical engineers carried on by A. Schanschieff and H. 
Stephens at Northampton, as the ‘‘ Premier Accumulator Co.,”’ to adopt an 
agreement with the said vendors and G. A. Schanschieff, and to carry on the 
business of electrical and mechanical engineers and contractors, suppliers of 
electricity, carriers of passengers and goods, manufacturers of and dealers in 
accumulators, railway, tramway, electric, magnetic, galvanic, telegraphic, 
telephonic and other apparatus, &c. The first subscribers (each with one 
preference share) are :— r Sti p 
A. Schanschieff, 138, Wellesley Chiswick, W., engineer; . 
Schanschieff, 6, Park View, Northampton, electrical engineer ; H. W. Pender, 
55, Overstone Road, Northampton, agent; W. J. Green, 26, Road, 
Northampton, agent ; T. Seabrook, 39, Kilmorie Road, Forest Hill, 8.H., clerk ; 
and A. T. Lee, 11, Gartmore Road, Seven Kings, Essex, secretary. No initial 

ublic issue; the number of directors is not to be less than two or more than 

ve; the subseribers are to appoint the first ; qualification, 500 preference or 
ordinary shares; remuneration as fixed by the company. Re red office 
Cattle Market Road, Northampton, 


. Stephens, 28, Hester Street, Northampton, reer gt ee 
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Torquay Tramways Co., Ltd. (96,012).—This company was 


registered on December 10th, with a capital of. £120,000 in £1 shares, to adopt - 


an agreement with tlie Dolter Electric Traction, Ltd., to construct, lay down, 
equip and maintain tramways and light.or other railways in Great Britain, and 
in particular the tramways authorised by the Torquay Tramways Act, 1904, or 
any part thereof, to work such tramways or railways by electrical, horse, steam 
or other power, &c, The first subscribers (each with one share) are :—P. R. 
Reeves, 42, Crediton Road, Kensal Rise, N,W., clerk; W. J. Park, 48, Devon- 
shire Street, Islington, N., clerk; 8. Jordan, 115, Elm Park Mansions, Chelsea, 
S.W., gentleman; W. Eacott, 29, Powell Road, Clapton, N.E., gentleman; 
A. W. N. Stuart, 4, College Street, Barnsbury, N., accountant: R. Bott, 36, 
Southcote, Woodside, 8.E., gentleman ;.and W.. J. McNelly, 15, Walter Street, 
Stepney, gentleman. No initial public issue. The number of directors is not to 
be less than three or more than seven; the first are J. T; Jervis, L. B. 
Schlesinger, and B. Bernheim. Registered office, Queen Anne’s Chambers, 
Westminster, 8.W. 


Chipping Norton Electric Light and Power Co., Ltd.(96,082). 
—This company was registered on December 16th, with a capital of £2,000 in £1 
shares, to carry on the business of suppliers of electricity for light, power or other 
purposes, electricians, electrical engineers, manufacturers of and dealers 
electrical anparatus, &c., and to adopt an agreement with R.8. Bunting. The 
first subscribers (each with one share) are :—H. Bunting, 4, Horse Fair, Chipping 
Norton, pintanes and decorator; Mrs. S. Bunting, 4, Horse Fair, Chipping 
Norton; W. E. C. Nichols, 15; Evington Road, Leicester, postal clerk ; A. G. 
Lippitt, Meadow Croft, Knighton Road, Leicester, postal overseer; Mrs. F, 
Nichols, 15, Evington Road, Leicester; Mrs. 8. Bunting, Meadow Croft, 
Knighton Road, Leicester ; and Mrs. E. Lippitt, Meadow Croft, Knighton Road, 
Leicester. No initial public issue. The number of directors is not to be less than 
two or more than five : the first are R. 8. Bunting and others to be appointed by 
the subscribers. Registered office, Bunford Road, Chipping Norton. 


Bovey Light and Power Co., Ltd. (96,019).—This company 
was registered on December 11th, with a capital of £4,250 in 38,7506 per cent. 
cumulative preference shares of £1 each, and 5,000 ordinary shares of 2s. each, 
to acquire lands, mines, mining rights and metalliferous lands in Devon or 
elsewhere, to crush, mine, quarry, smelt, refine, dress, prepare for market and 
deal in lignite, clay, ores, metals and minerals, to manufacture gas from 
lignite or otherwise, to produce.and supply electric light and power, &c. The 
first. subscribers (each with one preference share) are :—A. B. Phillpotts, 43, 
Bedford Row, W.C., solicitor; A. A. Surtees, 43, Bedford Row, W.C.., solicitor ; 
H. P. Surtees, 48, Bedford Row, W.C., solicitor; W. Hicks, 5, Oxford Gardens, 
W., solicitor; F. J. White, 481, Lea Bridge. Road, Leyton, N.E., clerk; F. 
Birch, 128, Gower Street, W.C., solicitor; and E. A. Lewis, 88, Rossiter Road, 
Balham, 8.W., clerk, No initial public issue; the number of directors is not 
to be less than two or more than six; the first are M. C. Olsson, W. Olsson and 
R. B. Phillpotts; qualification, £50; remuneration, £25 each per annum. 


British Westinghouse Engineers’ Club, Ltd. (96,057).—This 
company was registered on December 13th, with a capital of £500 in £1 shares, 
to adopt. an agreement with N. Carlton and J. 8. Peck, for the acqugsition of 
certain premises at Trafford Park, Manchester, leased to the said pariies, and 
to provide a club house and other conveniences for use of the members of the 
British Westinghouse Engineers’ Club. The first subscribers (each with one 
share) are :—P. A. Lange, Hurst Dale, Altrincham, engineer; W. W. Blunt, 
Highfield, Altrincham, engineer ; A. E. Scanes, 7, Addison Crescent, Kensing- 
ton, secretary and treasurer of the British Westinghouse Electric and Manufac- 
turing Co., Ltd. ; Lieut.-Col. M. Cradocks, 90, Piccadilly, W.; N. Carlton, 2, 
Norfolk Street, Strand, W.C., engineer; F. B. Clarke, Honoresfield, Langham 
Road, Teddington, cashier ; and ‘F', A. Wilkin, 12, Toronto Road, Hford, Essex, 
clerk. No initial public issue. The first directors shall be the following officials 
of the British Westinghouse Electric and Manufacturing Co., Ltd., viz.: P. A. 
Lange (general works manager), A. E. Scanes (secretary and treasurer), P. 
Hinert (chief accountant); and J. 8. Peck (consulting electrical engineer and 
chairman of the General Committee of the Club). No remuneration. C. Shears 
is the first secretary. Registered office, British Westinghouse Electric and Manu- 
facturing Co.’s Works, Trafford Park, Manchester. ° 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of and, 
also. electric tramway and railway officials, to keep readers of 
Revizw posted as to their movements. 


Central Station Officials.—At the York Corporation 
Electricity Works, on 20th inst, Mr. Hame, the city electrical 
engineer, on behalf of the staff, presented Mr. W. A. TuRNBULL, 
the works superintendent, with a case of silver tea knives, suitably 
inscribed, in view of his approaching marriage. 


General.—Mr. J. Mutruxap, B.Sc., A.M.I.C.E., who 
has been 44 years on the designing staff of the British Thomson- 
Houston Co., Ltd., Rugby, has been appointed designer of p.c. plant 
with the Electric Construction Co., Ltd., Wolverhampton, 


OITY NOTES. 


‘The Adelaide Electric Supply Co., Ltd. 


Tux third annual general meeting of the shareholders of this com- 
pany was held on Thursday: of last week at the offices, Finsbary 
Pavement House, Mr. J. B. Braithwaite presiding. 

The CHarrMan, in proposing the adoption of the report (see 
Exxcrnica Review, December 13th, page 983), said that the cost 
of the undertaking in Adelaide had risen from £188,922 to 
£211,188, which représented the additional capital expended in 
developing it during the year. Coming to the profit and loss 
account, the shareholders would be naturally disappointed at the 
financial results ‘of the year, as were the directors. The revenue 
had increased from £16,580 to £19,952, an increase of £3,400, and 


there was a profit of £9,319. In Port Adelaide the result was 
balance of £200 16s. 11d. against them, whereas last year they had 
£56 in their favour. The reasons for that disappointing result were 
not far to seek. They were due to the fact. that during the pagt 
year they had been obliged to hold their hands with regard to in- 
creasing the business, owing to the delay experienced in getti 
their additional generating machinery. On that account during 
the greater part of the year they had been unable to push the con- 
nections of new customers as vigorously as they would otherwise 
have done. The same reason had prevented their closing down the 
station at Port Adelaide, which had always been a source of loss to 
them. As the shareholders were aware, their original intention 
when they formed’ the company was to operate it from Adelaide 
itself, but that, of course, they were not able to do until 
they had got their additional generating plant. Despite 
those drawbacks, he was glad to say that the actual 
growth of the business itself had been entirely satis. 
factory. He was pleased to say that the generating plant had 
now arrived, seven months behind time. It was: started running 
in June, and on October 1st they were able to shut down the Port 
Adelaide station, and they were now supplying that place from 
Adelaide itself, so that for 10 months of the current financial year 
they would feel the benefit of that change, which he had no doubt 
would show itself in very considerably increased profits during the 
current year. The effect of having their new generating plant 
would enable them to begin to push the business in many new 
suburbs in Adelaide. . During the year, 30 miles of street lighting 
was added, and the maximum load during the year made the 
greatest increase it had ever done in the history of the station, 
rising by just about 40 per cent., while the output showed an 
increase of 224 per cent., which was almost exactly evenly divided 
between lighting and power. The earning capacity of the lamps 
was very much the same as last year, the private lighting lamp earn- 
ing them just over 13s. per lamp per annum, and the horse-power on 
the mains earned them £4 16s. per LH.P. per annum. During the 
recent visit of the Colonial Premiers, occasion was taken to meet 
them in a friendly way, and he was glad to say that Mr. Deakin, 
the Premier of the Commonwealth, and others, had given them the 
most emphatic assurances that they would spare no effort to see that 
Bi'ish capital invested in developing the resources of 
Australia should be properly protected. They felt so 
sitisfied with those assurances that they were now takin 
vigorous steps to develop the Adelaide undertaking in the 
surrounding suburbs. The dividend on their ordi 
shares were not very brilliant—only 24 per cent.—but as far as he 
could judge, it was likely to be very considerably increased during 
the current year. The electrification of the Adelaide tramways was 
being undertaken, and they had received a cable from Mr. Clements, 
their local managing director and chief engineer, stating that the 
company’s offer to supply the tramways with power had been 
accepted for a provisional term. In recognition of the extrems 
care and ability with which Mr. Clements had managed the com- 
pany’s affairs, the board had voted him a honorarium of 
100 guineas, which he was sure the shareholders would approve. 
Mr. R. Percy SELLON seconded the motion, and the report was 

adopted. . 


British Westinghouse Electric and Manufacturing 
Co., Ltd. 


A MEETING of the holders of the 4 per cent. mortgage debenture 
stock of this company was held on Wednesday, December 18th, at 
Hamilton House, Victoria Embankment, for the purpose of con- 
sidering the following resolution: ‘That this meeting of deben- 
ture stock-holders of the British Westinghouse Electric and 
Manufacturing Co., Ltd., in pursuance and exercise of powers vested 
in the meeting by clause 4 of the third schedule to the trust deed 
dated February 18th, 1902, and made between the company of the 
one part and the Merchants’ Trust, Ltd., as trustees, of the other 
part, and of all other powers the meeting hereunto enabling, doth 
hereby consent to the postponement of the mortgage and charge 
created by the said trust deed in favour of a loan about to be raised 
by the company by means of an issue of £300,000 of prior lien 
debentures, carrying interest at the rate of not exceeding 6 per 
cent, per annum, redeemable January Ist, 1933, or at the option of 
the company at 105 per cent. after January Ist, 1911, and that the 
Merchants’ Trost, Ltd., as trustees of the said trust deed, be, and 
are hereby, authorised and empowered with a view to effectuating 
such postponement .to concur with the company in making such 
alterations in the said trust deed, and, or in the debenture stock 
secured. thereby, and, or in carrying out such dealing with or dis- 
position of the property mortgaged or charged thereby as may be 
necessary to enable such prior lien debentures asaforesaid to beissued 
with the benefit of .a mortgage or charge on such property ranking 
in priority to the mortgage or charge contained in the. said trust 
deed securing the existing 4 per cent. mortgage debenture stock of 
the company. And, further, that the Merchants’ Trust, Ltd., be 
and are hereby authorised ‘and. empowered to concur with the 
company in executing a trust deed in the terms of the draft sub- 
mitted to this:meeting, with such amendments, if any, as they may 
agree to, and any other mortgage or charge that may be necessary 
in connection with the above-mentioned issue of prior lien deben- 
tures, and generally to take all such steps as may be necessary to 
carry.out the object of this extraordinary resolution; and, further, 
that the Merchants’ Trust, Ltd., be and are hereby authorised to 
act.as trustees for the said prior lien debentures.” 

Mr. Frank Dawes, who presided, was challenged by a deben- 
ture-holder as to his title to,take the chair.: 

The CuarrMan read a resolution of the board, dated December 
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12th, stating that in accordance with clause 6 of the third schedule 
of the trust deed, they had appointed him as chairman of the 
meeting. With regard to the objects of the meeting, as faras the 
trustees were concerned, he did not propose to go into the details 
of the position of the company, because the best people to go into 
details, if they wished them, were the directors. As far as the 
trustees were concerned, they must leave it for the debenture- 
holders to either approve or reject the proposal. He might say 
that a very considerable amount of support had been accorded the 
scheme by the debenture-holders who had sent in proxies. They 
had got to decide whether, in the first place, the money was wanted, 
and secondly, whether the course now suggested was the best mode 
of raising it. Undoubtedly the money was required and must be 
obtained, and they were all aware that during the past few months 
the times had not been propitious for raising money in the city. 

Mr. J. A. Price, a director, then proposed the resolution. He 
said that the company found itself in the position of not having 
sufficient money to continue its necessary development. It was 
necessary, therefore, that more money should be obtained, and it 
must be apparent to them that under the present condition of 
affairs the ordinary methods of getting fresh capital by an issue of 
further shares was quite out of the question. They might say that 
the directors might have issued further debentures to rank pari 
passu with the existing ones, but they had exhausted all their 

wers in that respect. The only method, therefore, by which 
they could obtain what they needed was by the issue of prior 
lien shares. The business they believed to be a good one. 
They believed that with nursing, care and energy the company 
could be brought into a satisfactory paying condition, but it would 
take time. He did not think that the sum of money which they 
asked the existing debenture-holders to have put in front of them 
was one which seriously affected their security, or would hamper 
the company in any way. Well, as he had said, the business was 
improving. This year for the first time for some time, they had 
been able to cover the debenture interest, and leave a small 
surplus, and he believed that with nursing and care, they would 
eventually be able to convert the company intoa profitable concern. 
(A voice: “ Wind it up.”) No, he did not agree with that. The 
directors had already considered that it would not be in the best 
interests of the debenture-holders to appoint a Receiver. 

Cou. seconded the resolution. 

Mr. Torr, who said he was a debenture-holder to the extent of 
£5,000, remarked that as far as he had been able to gather, the 
effect of the scheme would be that he and his fellow-holders would 
lose £300,000, in order to pay off the American company, whose 
security up to the present moment had been inferior to theirs. 
At present they held a first mortgage on the freehold property of 
the company. None of the loans of the American company had 
stood in advance of their claim, but if they passed the resolution, 
the claims of the American tompany would be paid off out of the 
money that would be raised. In his opinion, the interests of the 
debenture-holders would be best served by the appointment of a 
Receiver. They would then get possession of what they had 
always believed to be their property in the event of their claims 
not being met by the company, and it would then befor them to say 
what steps they considered best for raising money. They were 
absolutely in the dark as to how the business of the company was 
carried on—the only time their rights became valid was when their 


interest was not paid. If the money could not be raised by a - 


further issue of shares or by debentures pari passu with the 
existing ones, why could it not be raised by second preference 
shares or some other charge which, while taking precedence of their 
rights, would still leave them in possession of them? If the busi- 
ness was in anything like the satisfactory state the directors would 
like them to believe it was from the circular they had issued, surely 
it would not be impossible to raise second debentures or preference 
shares, in either of which cases the rights of the existing debenture- 
holders would remain intact ? 

Mr. Futwer said he was very disappointed when Mr. Price sat 
down without giving them practically any information, for he had 
hoped that they would have been given a full explanation as to the 
position of the company. He (Mr. Faller) had wished to circularise 
the debenture-holders on the matter, but a request by his solicitor 
to inspect the registr in order to take extracts was refused, and it 
was only on Saturday last, after he had informed the company that 
he would take the matter to the Courts, that he was allowed 
personally to see the register. It was obviously too late then to 
circularise the debenture-holders, and so in place thereof he had 
written a letter to the secretary which he would read. Mr. Fuller 
then read a long letter, which was-dated December 14th, in which 
he stated, inter alia, that the American company had a ‘claim as 
creditors of £185,499, against which, he believed, they held the 
Clyde Valley shares (which had only a prospective value), and that 
they were otherwise unsecured. The board supported their request 
for this issue by saying the Merchant Trust (with a holding of only 
£20,000 out of £1,241,353 debenture stock) considered the proposed 
offer the best solution of the present position, but from whose point 
of view? The American company held £675,000 debenture stock, 
and as it was clearly to benefit under the scheme, and the Mer- 
chants’. Trust was a paid. trustee for the. debenture-holders, they 
would not be likely to view the matter from the private debentare- 
holders’ standpoint. Mr. Fuller concluded by saying that in his 
opinion to suggest that they, as first mortgagees, should assist some 
of the present creditors to be paid appeared to him to be out of 
all reason and devoid of equity, and he questioned whether any 
resolution passed at the meeting would be valid in law. 

Mp, L. L, Conmn.asked what. amount of debenture stock was 
requisite to carry the resolution, and whether it was true’ that the 
board held proxies representing £625,000 worth of debenture stock 
issued to the American Westinghouse.Co; . 


The Cuatrman said that to constitute the meeting two-thirds of 
the holdings was requisite, which was £827,568, and to carry the 
resolution three-fourths of that two-thirds must vote in its favour— 
that meant £620,676. The total amount of proxies held by the 
company was £894,529, of which £675,000 was on behalf of -the 
American company. 

Mr. Empson said it was clear that the meeting was swamped by 
the £675,000 votes which the board had received from America. The 
remainder of that money was invested by men in England who took 
4 per cent. because they considered that there was nothing speculative 
about the investment. In his opinion it was not fair; it was un- 
English to come before them with such a proposal when the 
American company, which was interested in carrying it, had sent 
in sufficient proxies to practically swamp the ordinary investor. He 
hoped there would be a combination of the English shareholders to 
fight this thing for all it was worth. The transaction was most 
unjust and savoured of those methods of American finance with 
which people had been only too familiar of late. 

Mr. BincHam, speaking in opposition to the resolution, said that 
if there was any reasonable ground for believing that the business 
could be made to pay, all he could say was, if ought to have been 
made to pay up to the present. It seemed to him that the thing 
was a gamble—nearly half a million of the money that was raised 
had gone to other companies. He was perfectly satisfied that if 
this £300,000 was raised it would go where all the other money had 
gone, judging from the unbusinesslike way in which the company 
had been managed. 

Mr. Wynne Evans said he thought they had a right to expect 
to see the trustees at the meeting to explain why this money was 
required. Why should they have to stand out of their money 
in order to pay the American creditors ? 

Mr. H. Smrrx said that’ much as he deplored the necessity for 
the scheme, he considered it preferable to a receivership. It was 
quite clear that if they put in a receiver at the present time and 
had to realise the assets, they would not get 208. in the £ for their 
debentures. He agreed that the administration of the company in 
the past had left a great deal to be desired, but he would remind 
them that a change was made about a year ago, and the advent 
of the new managing director had synchronised with a profit 
instead of a loss on the trading. 

Replying to questions, Mr. Price said that no pressure had been 
brought by the American company in regard to the scheme—in 
fact, they had had to put pressure upon them to accept it. 

Str Jamms asked whether anybody was present 
representing the Merchants’ Trust, and, if so, he would like some 
explanation as to why they had thrown over the debenture-holders. 
He also wished to know whether the Merchants’ Trust had any 
interest whatever or of any kind in the company other than as trustees 
for the debenture-holders, and further, as they were to. be the 
trustees of the new trust, what remuneration they were to receive. 

The CHarRMaN said he was there representing £20,000 worth of 
debentures owned by the Merchants’ Trust. He submitted that it 
was not reasonable to suppose that they were willing to throw over 
their interest in that sum, unless they thought that the best and 
wisest course was to support the scheme. The remuneration of the 
trustees would be £50.a year. The Merchants’ Trust held in 
addition £10,250 in preference and £1,000 in ordinary shares. 

Mz. Tork moved the adjournment of the meeting till January 25th, 
and this on a show of hands was carried by 19 votes to 8. 

Mr. Price thereupon demanded a poll, which was at once pro- 
ceeded with, and resulted in the amendment being defeated by a 
large majority. 

On a show of hands the original resolution was also lost,:and in 
this case also a poll was demanded, with the result that the Chair- 
man ‘declared the resolution to be carried. 


D. Santoni & Co. (1907), Ltd. 


A megEttne of creditors of this company was held on Friday last at 
64, Chancery Lane. Mr. Ronald Power presided, and there was a 
large attendance. 

The CuarnmaNn said the creditors had been called together by the 
directors for the purpose of receiving a statement as regarded the 
present position of the company, and incidentally for the purpose 
of discussing the best means of meeting that position. The cause 
of the difficulties in which the company found itself was, in the 
first place, the extreme difficulty they had experienced in getting 
in their accounts. They were owed something like £6,000, which 
they found it exceedingly difficult to get in. That shortage of cash 
meant that. from time to time they had not been in a position 
to meet the accounts of some of their customers as they became due, 
although he wished to acknowledge that they had received the 
greatest consideration from the majority of the people with whom 
they were dealing. They found themselves in that position towards 
the end of last month, and one of their supply houses proceeded to 
sign judgment against them and levy execution. As a result 
of that, the debenture holders appointed a Receiver. The directors 
then got into touch with about 40 or 50 of the larger creditors, 
and convened a meeting for the purpose of dealing with the posi- 
tion, which at that time had got very acute, as the creditor had 
threatened to put a petition on the file to wind up the company, 
He (Mr. Power) suggested to the creditors that if the company was 
to go into liquidation, it would be better that it should be done 
voluntarily than compulsorily. Subsequently tothe meeting several 
names were submitted by creditors as likely people for the post of 
liquidator, and the name which appeared to meet with most favour 
was that of Mr. J. H. Duncan, chartered accountant, of 39, Cole- 
man Street... He (the chairman) called about-12’or'15 of the largest’ 
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shareholders together, and submitted Mr. Duncan’s name to them, 
and he also sent his name to the principal creditor at Nuremberg, 
and about two-thirds of the total indebtedness of the company had 
signified their assent to Mr. Duncan’s appointment. Proceeding to 
figures, Mr. Power said that they took stock on the 30th of last 
month. The book debts were taken as at that date, and as regarded 
the other items, farniture, fittings, &c., they were taken from the 
balance-sheet which was made up to June last. The trade 
debtors were £6,084; stock in hand, £6,409; plant, machinery 
and tools, £635; factory fittings, office furniture, &c., £1,277: 
goodwill £3,908 ; total, £18,243. On the liability side the unsecured 
creditors on open account were £10,115; bills payable, £2,787; 
debentures, £4,950; interest accrued, £50; preferential creditors 
for rent, £150—a total of £18,053, which left an estimated 
surplus of £190. That, of course, was showing the posi- 
tion of the company as a going concern, They had had 
a scheme of reorganisation before them for some considerable 
time, and about six weeks ago they had an opportunity of acquiring 
a factory near London at a very low price, which would just have 
suited them, and which they could have acquired with plenty of 
work in it.. He thought that would be a very good opportunity for 
reorganising the whole concern, and he was hoping to get financial 
assistance to the extent of about £30,000, when this unfortunate 
occurrence took place; the scheme was still on the tapis and 
he had very good hopes that if the creditors worked with the 
directors, and if they all worked harmoniously together with the 
object of trying to save the money that was in the company, he 
would be able to bring that scheme through. It was perfectly 
obvious, however, that they could do nothing if they were to meet 
with opposition from the creditors. Immediate liquidation would 
be an undesirable step—not only would it cause the determination 
of important contracts which they had in hand, but it 
would materially affect the company’s credit. He would 
suggest that the best course would be for them to agree to the 
principle of a voluntary liquidation, but postponing the matter 
until they saw what resulted from the negotiations to which he 
had referred, for raising fresh capital. In the meantime they 
might appoint a committee which should look after the interests of 
the creditors. 

A long discussion ensued, and replying cn the same, the CHarrR- 
MAN said that £2,750 of the debentures were controlled by himself, 
being in the name of his wife. He was the London manager and 
director of the company, and if they would allow him to do his 
best to bring the company through its difficulties and put it on its 
legs again, he would continue the negotiations that were now in 
progress for getting in additional capitul, but he must have the sym- 
pathy and co-operation of the creditors in the matter. If he could not 
get the support of the creditors, they must take the concern into their 
own hands, after the debentures had been paid off. He could promise 
them that he would father no scheme of reorganisation which did 
not provide for the creditors receiving 2038.in the £. He wished 
it to be distinctly understood that he did not promise any scheme, 
but would do his best to get it through. He declined -to give the 
turnover of the company, but he could tell them that it had doubled 
itself since August. 

Ultimately the following resolutions were carried nem. con. :— 
“That this meeting of creditors of D. Santoni & Co. (1906), Ltd., 
is opposed to a compulsory winding-up of the company and will 
support a voluntary winding-up with Mr. J. H. Dancan as voluntary 
liquidator, but it is the opinion of the meeting that it is desirable 
to postpone liquidation pending negotiations for raising fresh 
capital.” “That a committee of the five following creditors, Mr. 
Tarner, Mr. Giinther, Mr. Bailey, Mr. Bateman and Mr. Rooke be 
re-appointed, with power to add Mr. Neu.to this number, and be 
empowered to employ Mr. J. H. Duncan to act as accountant to the 
creditors, and that the expenses of such committee and said 
accountant be paid by the company.” 


The Underground Electric Railways Co. of London. 


Tue fifth annual meeting of the shareholders of this company was 
held on Monday at Hamilton House, Victoria Embankment, Sir 
Edgar Speyer, the chairman, presiding. 

In moving the adoption of the report (see ExzctricaL REVIEW, 
December 20th, page 1024), the CHatpMman said they hoped early 
in the New Year to put before the shareholders a scheme for 
dealing with the company’s finances, when he would explain the 
proposals in detail, Under those circumstances, he thought it was 
in the best interests of the company that he should reserve his 
remarks until then, and that the present meeting should be 
adjourned until some date early in the New Year, when they would 
be called together to consider the scheme. 

Lorp Grorce Hamiuron seconded the motion, and the report 
was adopted. 

The retiring directors and auditors having been re-elected, the 
proceedings, which did not occupy more than two or three minutes, 
terminated. 


Germany.— The Siemens Schuckertwerke Gesellschaft 
teports a net profit of £508,276 for the last financial year, an 
increase of £58,340 over the preceding 12 months. The Schuckert 
Co. is declaring a dividend of 5 per cent., and the Siemens-Halske 
Co. one of 11 per cent. 

Liverpool’ Electric Cable Co., Ltd.—The annual 


general meeting of the company was held at Liverpool on the 
20th inst., when a dividend of 74 per cent. was 


STOCKS AND SHARES. 


Saturday Afternoon, 


Wir the closing of the Stock Exchange at one o’clock to-day, 
Saturday, business virtually shuts down on what one facetious 
jobber calls the sunny side of Christmas. The last few days have 
been so quiet that the markets might almost as well have been 
closed ; and although the official recess consists only of Christmas 
Day and Boxing Day, it is quite certain that a good many depart- 
ments will, for all practical purposes, be suspended during the 
whole of the week. 

Home Railway stocks have been benefited by Lord Allerton’s _ 
speech at the Great Northern meeting last Friday, in the course of 
which he threw out hints of a closer union of railway interests 
generally, taking the new agreement between his own company and 
the Great Central as the text of his prophetic utterance. The 
electric railways have, of course, been gradually working towards 
a state resembling a community of interests for the past year or 
two, drawn together by the bond of common affliction which over- 
competition has laid upon them. Electrical Railway issues have 
hardly moved, but there is a good deal of speculation as to what 
the dividend on Central London Deferred is likely to be. Estimates 
vary from 14 to 24 per cent., the distribution, as usual, being for 
the full year. 

Telegraph stocks and shares are fairly firm, although there was a 
slight pressure to sell Globe Telegraph and Trust Ordinary, despite 
the dividend of 2s, per share. West India and Panama Preferences 
are picking up again, and 2s, 6d. rises in the Ordinary and 
Preference have taken both Preference issues to about 74. The 
Eastern and the Anglo-American divisions are unusually quiet, 
while in the Telephone group the only alteration is a slight 
improvement in National 34 per cent. Debenture stock. 

Electricity Supply shares show rises of 53. in County of London 
Electric Preference, and half that-amount in Urban Ordinary 
shares. St. James's Preference are not quite so good, though still 
retainitg part of their last week's rise. Other shares in the list 
ate as motionless as ever. 

After a somewhat dramatic rise of 8 points, Sao Paulo Tramway, 
Light and Power Ordinary stock has relapsed 5, falling to 114. 
Sunderland District Electric Tramways Debentures are again 
flatter at 79, exhibiting a further 2 points loss. Isle of Thanet 
Electric Tramways and Lighting Preference shares changed hands 
at 20s. the other day, and British Electric Traction Ordinary were 
done at 31s. Anglo-Argentine Tramway Preference continue 
strong, but British Columbia Preferred Ordinary shed 2 per cent. 
of its improvement and returned to 107. 

Victoria Falls Power Preference shares, which have recently 
been admitted to official quotation in the Stock Exchange daily 
list, are called 10s. to 12s. 6d. It is not difficult to buy them. 

Attention is a good deal concerned with Mexico at the present 
time on account of the rearrangement of railway freights which it is 
proposed to carry out, and there has also been quiet buying of 
one or two Mexican electric descriptions. The 5 per cent. Fitst 
Mortgage bonds of the Mexican Light and Power Company are 
about 84, the capital stock standing at 44. The 5 per cent. Gold 
bonds of the Mexican Electric Lighting Company are called 76 to 
78. Canadian General Electric, the company hailing from the 
same stable as the Mexican Light and Power, has its common 
shares about par, and Electrical Development Company of Ontario 
5 per cent. First Mortgage bonds were done at 74 on Friday last. 


Competition. — The Automobile Club of Milan is 
holding a competition, the prizes to be adjudicated upon during the 
spring, 1908, for the best means of lighting motor-cars. The com- 
p*tition is divided into three parts: (1) The best generator; 
(2) the best lamp; (3) the best system for lighting motor-cars. 
The Executive Committee consists of Messrs. Silvio Crespi (presi- 
dent), Fazio dal Pozzo, Dr. Alberto Pirelli, Luigi Brigatti and 


Count Carlo Sormanni. 


France.—The Association des Industriels de France 
Contre les Accidents du Travail, a combination of French manu- 
facturers founded with the object of minimising accidents arising 
from defective machinery and during the process of work, has 
accorded the following prizes —(1} Primary elements—Messrs. 
Leclanché & Co., £140; Messrs. e et Tournaire, hon. 
mention and £40; (2) accumulators—Société Anonyme pour le 
Travail Electrique des Métaux, £120. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING NOVEMBER, 1907. 


Tse electrical business of the above month shows a recovery in 
value as regards exports, and a slight fall on the part of the im- 
ports; the re-imports remaining practically stationary. 

Thus, the November exports from Great Britain amounted to 
£184,641, an amount which compares with £171,427 in the pre- 
ceding month; the imports at £158,884 were some £3,000 lower 
than in October, and the re-imports amounting to £21,776, some 
£700 higher. 

That these figures show very satisfactory progress is best seen by 
comparison with previous averages, which in 1906 were for the 
exports, 184; imports, 147; and the re-exports, 12°8 thousands 
respectively ; and during the first nine months of the present year 


were, for the exports, 161°6 and imports, 154 thousands respectively: 

An exceptionally good return is shown in the electrical machinery 
export section, which reached some £87,000 in value; cable exports 
also maintained a high value, amounting to £48,010. 

As regards the import section, machinery, cables, and particularly 
telephone material, show considerable reduction in value, compared 
with the normal. 

Our most valuable customer during the month was our Indian 
empire, New South Wales and Japan coming second and third 
respectively ; Holland figures as the most prominent impor- 
= into this country, not necessarily, of course, of its own pro- 

ucts. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom.* 


| 
Russia, Sweden, and 382 977 140 35 11 | 3,748 | 110 97 56 bet 5,656 
Germany eee toe 396 | 1,826 113 39 : 12 32 50 3,331 
Netherlands ove ses 66 753 330 20 784 1,957 
Belgium ... we eee 255 216 107 41 78 | 1,499 100 87 | 908 3,291 
France... rai 688 td 525 | 147 23 | 1,829 66 42 5 3,325 
Portugal, Madeira ‘Portuguese Atrica.. se 464 280 71 68 200 | 1,053 6 2,142 
Spain 66 209 9 66 6 201 560 
Italy, Austria and Greece... 110 93 21 | |, 8,084)... 163 | ... ee 3,481 
Channel Isles, Gibraltar and Malta ... CH 306 45 98 13 mee 2,423 rad 5 55 11 oa 2,956 
Canada 21 250 560 56 11 205 104 |... 1,272 
Mexico, Venezuela, Peru and Uraguay sie 102 sek 141 61 3,886 5 25 4,220 
Argentine | 4,761 | 2687] 116] 524] 424] 8681] 12] 108] 110) ... 
Egypt... 282 61 260 72 25 | 1,335 8 4 37 
British West Africa 52 99 38} 50 239 
Cape of Good Hope... | 479 | 1,218 | 145 | 348 | 501 | 5,937) 35 4| 23 8,690 
Natal ese ae 346 | 3,788 766 | 322 521 | 1,226 67 46} 176 64 7,322 
Zanzibar, Brit. East Africa and Mauritius ves 53 8 275 27 34 61 
China and Siam ... tise 444 181 900 | 200 2,367 17 12 
Japan ive see | 2,397 | 3,546 283 806 | 8,519 | 258 225 | 790 16,824 
India... | (2,751 | 4,567 | 3,492 11,585 | 629} 6,886 |1,086 | 141 | 1299 13,779| 487 | 25,482 
Burmah ... 223 | 3,197 922 161 452 17 56 5,037 
Ceylon ... 215 159 43 14 25 759 37 18 1,270 
Straits Settlements, Fed, Malay State, and 
Labuan ... woe oo 462 696 358 26 J 140 35 5 5 1,714 
Hong Kong nee aes 104 145 356 | ... 25 22; 130 792 
West Australia ... ses pee me oad 223 389 313 | 209 2,073 | 133 7 td 78 a 3,469 
South Australia . 422 14 132 54| 1,707| 26] ... 2,355 
Victoria ... eee vee see 378 | 6,590 445 | 251 61 | 4,022 44 11,795 
New South Wales eae a =e ee | 1,891 | 12,138 296 | 687 44 1,607 91 14/ 120| 466 17,354 
i 19} 69| ... | 7,116 7,204 
32 25 | 1,996 | 164 6 16 5,939 


New Zealand ... 272 | 2,153 | 1,275 


Total, £ | 20,185 | 48,010 | 13,314 


5,976 | 3,494 | 81,511/38,103 | 454 | 2,554 | 5,596/ 437 | 184,634 


Additional export: Algeria, £7. 
Registered Imports into the United ee of Electrical Goods from all Countries. 


Russia, Norway, Sweden and 18 | 815 560 | 303| ... | 4,236] ... 5,982 
| 8,898 1,248 110,864 21 |17,282 | 479 | 1,425 | 1,687] ... | 37,018 
Holland | 9,969 | 501 [15,946| 772 | 5,140| 718 | 8,317 | 1,234|6,095| ... | 49,835 
Belgium ... | 479 | 5,082 | 115 | 4,805} 257 | 5,883 | 268 | 1,476 | 7,612/1,060| ... | 26,937 
France 7,330 | 3,572] 932] 1,532 | 1,584} 18 | 3,984 86} ... 19,478 
United States... .. 713 | 783 | 797)... |12,818| ... |1,329| 500 1172} .. | 19,634 
Total, £| 3,436 ‘mm | 6,219 (33,394| 2,582 | 42,667 | 1,786 ges 15,355 | 9,227 | 158,884 
i | 


Registered Re-Exports of Foreign and Colonial 


Electrical Goods from the United Kingdom. 


Various countries, mainly as above ... ees 


£ £ £ 
4,736 | 4,977 | 310 


£ £ £ £ | 
429| 1,342 | 8,683 ... 401 | 677} 221 oe | wus 


Toran Exporra: £184,641 
Nors.—The amounts appearing under the several h 


Toran Rz-Exports: £21,776 
are classified 


Toran Imports: £158,884 
to the Customs returns, The first and 


eadings 
third columns contain many amounts beer. Bi to “goods” etherwise pie the latter, doubtless, consisting of similar 


materials to those appearing in 
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THE INFLUENCE OF THE RATED SPEED 
AND OUTPUT ON THE DESIGN OF 
CONTINUOUS-CURRENT GENERATORS. 


* By H. M. HOBART, M.Inst.C.E., anv A. G. ELLIS, 
Assoc. A.L.E.E. 


(Concluded from page 1032.) 


Ix making such an investigation, in order to readily com- 
pare the leading constants for a given rated output, but at 
different rated speeds, considerable assistance may be derived 
from plotted curves of the various quantities involved. Let 
us, for example, endeavour to ascertain the most economical 
speed for a 250-Kw. 250-volt continuous-current generator. 


£50 Volts. \ 500 Volts. \V000kn 1000 lois 
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Worked designs by calculation are shown by ——lne 
Designs chaser trom Charl are shown by 


Fic. 6.—CurRVES SHOWING THE RELATIVE VALUES oF TECHNICAL 
DATA OBTAINED FROM THE DesiGNsS BY CHART MBTHOD IN 
Tastes 6, 7 AND 8, AND DESIGNS GIVEN IN SPECIFICATION 
In I. 


In fig. 4 is plotted the total works cost in shillings for 
generators of this output and voltage, as a function of the 
rated speed in R.P.M. 

The minimum value of the total works cost is observed to 
occur at the rated speed of 1,500 R.P.M., and may be taken 
as some 16s. per KW., or £200 total. ; 

Fig. 4 also shows the cost of effective materia! at 1,500 
R.P.M. It amounts to some 4s. per Kw. The cost of 
effective material does not reach a minimum value on the 
curve as drawn. Beyond the rated speed of 1,500 R.P.M., 
however, the decrease is but slight. 

Thus the total cost of effective material for the 250-Kw. 
250-volt dynamo is 4°0 x 250 = 1,000/- = £50. 

The total weight of effective material expressed in kilo- 
grammes per kilowatt reaches its minimum value at 2,000 
R.P.M., a3 shown by the curve in fig. 4. 

The weight of effective material for a 250-kw. dynamo 
at arated speed of 1,500 R.P.m. (fig. 4) is about 10 kilo- 
grammes per kilowatt, hence the total weight of effective 
material amounts to 250 x 10 kg. = 2,500 kg. = 2°5 
metric tons. 

From fig. 5 it is seen that at a rated speed of 1,500 R.P.M. 
a value of some 8 reactance volts is obtained. This is 


‘approximately as shown in Table III. 


a moderate value for an interpole machine of the rated out- 
put under consideration. 

The armature heating expressed in watts per square deci- 
metre at the rated speed of 1,500 R.P.M. is about 75 (from 
the curve in fig..6).. This value need not lead to an exces- 
sive temperature rise, as with an armature peripheral speed 
of 48 metres per second, an excellent circulation of air may 
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Fic. 7. — CurvES SHOWING VaLUES OF ReEacTaNcH VOLTAGE, 

Vonrs SEGMENT, AND CoMMUTATOR PERIPHERAL SPEED 
‘FoR 45 DgsigNs FoR CONTINUOUS-CURRENT 
GENERATORS OF vARIOUS RatTED OvuTpuUTs, VOLTAGES AND 
SPEEDS. 


be maintained, provided there be a sufficiently large internal 
diameter of armature and sufficiently numerous ventilating 
ducts in the core. 

The principal constants and data of the 250-Kw. 250-volt 
machine at the most economical rated speed—namely, 1,500 
R.P.M.—are contained in Table II. 

In Table II are also contained leading constants for 
500-Kw. 500-volt, and 1,000-Kw. 1,000-volt, designs 
deduced from the curves in figs. 4 and 5. 

The minimum Total Works Cost for a dynamo of 500 Kw. 
rated output occurs at a rated speed of about 1,000 R.P.M. 
In the case of the 1,000-Kw. machine, the minimum total 
works cost occurs midway between 500 and 1,000 R.P.M., 
and is taken at 750 R.P.M. 


TABLE II.—Tscunicat Data anp Cost oF 250, 500 anD 
1,000 Kw. CONTINUOUS-CURRENT GENERATORS. 


Rated output, Kw. | 250 | 500 1,000 
Terminal voltages | 250 | 500 | 1,000 
Rated speed, R.P.M. ... | 1,500 | 1, | 750 
Total Works Cost in shillings... 3,840 | 9, 16,800 


Cost of effective material in shillings per Kw. | 4°0 
Weight of effective material in kg. per Kw. 10 
Armature peripheralspeedin metres per second) 42 


E5388 
3 


Commutator ,, 26 30 
Reactance voltage 8 9 16 
Watts per sq.dcm. of armature surface ...| 76 85 85 \ 
Efficiency at full rated load ... 


The most economical speeds consistent with good designs 
for these different outputs may thus fairly be taken some- 
what as follows :— 


250 Kw. 1,500 B.P.m. 
500 Kw. 1,000 
1,000 xw. 750 R.P.M. 


The steam turbines at present in use for corresponding 
outputs run at much higher speeds. These speeds are 
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TABLE III. TABLE V.—Erricirencims or 1,000-xw. C0.C. Turso 
Speeds in revolutions per minute. 
250 1,500 2,200 3,000 _ From this table it isseen that the efficiency is considerably 
500 1,000 1,500 2,500 improved on light loads by using the turbine set with two 
750 2,000 dynamos 
| ; These efficiencies are, of course, based on the assumption 


In this table it is shown that, for a continuous-current 
dynamo of given capacity, the corresponding economical 
speed is approximately equal to the speed of a Curtis turbine 
of twice the rated output. 

Hence, where direct-coupled, steam-turbine-driven, con- 
tinuous-current sets are required an obvious plan consists 
in employing two dynamos direct-coupled to one turbine, 
the turbine being of sufficient rated output to drive the 
dynamos when both are fully loaded, and to meet all 
requirements of overload during the specified time. 

In a large continuous-current generating station, this 
arrangement of coupling two continuous-current dynamos on 
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Fic. 8:—CurRVES SHOWING VALUES oF ToTat Works Cost IN £ 
AND T>TAL WEIGHT IN KG FOR 45 PRELIMINARY DESIGNS 
FOR CONTINUOUS-CURRENT GENERATORS OF VARIOOS RATED 
Outputs, VOLTAGES AND SPEEDS. 


one turbine shaft has, amongst other obvious drawbacks, 
the disadvantage of complicating the switchboard arrange- 
ments, and increasing the amount of supervision required 


owing to the large number of electrical generating units 


required. 

For a lighting station with a widely varying load, the 
increased number of relatively smaller machines can be 
turned to good account by improving the all-day efficiency. 

In Table IV are set forth the efficiencies of 250, 500 
and 1,000-Kw. continuous-current generators at full, half 
and quarter load. 


TABLE IV.—Erricrencises oF C.C. GENERATORS AT 
DirrERENtT Loabs. 


Full-load. 4-load. }-load. 
250 Kw. ... 90:0 % 840% 
500 Kw. ... 947% 92°0 % % 
1,000 Kw. ... 952% 93°5 % % 


Let us take the case of a continuous-current turbine set 
with a rated output of 1,000 Kw. Table V shows the 
dynamo efficiencies of two sets of this output, the one 
employing one dynamo of 1,000-Kw. rated output, and the 
other employing two dynamos of 500-Kw. rated output 
respectively. 


that, at one-half the rated load and at less loads, one of the 
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Fic, 9.—CuRvES SHOWING VALUES OF ARMATURE Loss, Com- 
MuTATOR Loss, Fienp Loss, Friction Loss, anp 
Losszss ror 45 Designs FoR CONTINUOUS- 
CURRENT GENERATORS OF VARIOUS RatTED Outputs, VOLTAGES 
AND SPEEDS, 


500-Kw. machines is switched out, its field circuit opened, 
and its brushes raised. 

The designs given above, and on which we have based 
these comparisons, have been obtained by working out each 
design individually to a fair degree of detail, independently 
of the method described in the article in the ELEcTRIcAL 
Review for September 6th, 13th and 20th, 1907, as was 
stated at the beginning of the present article. We have, as 
a check on the general method, obtained the leading data of 
these designs also from the chart given in fig. 7 of the pre- 
vious article, and compared the data obtained by both methods, 
in fig. 6. 

In Table IX of the previous article we obtained leading 


; data for 500-Kw. 250-volt machines derived from the chart 


in fig. 7, at the rated speeds of 125, 250, 500, 1,000 and 
2,000 R.P.M. ; 

In Table VII these data have been incorporated together 
with similar data for 500 and 1,000-volt designs of the 
sarne rated speeds. In a similar way we have also obtained 
corresponding data for 250 and 1,000-Kw. designs at 250, 
500 and 1,000 volts and for the same rated speeds. We 
have in fig. 6 selected the 250-Kw..250-volt, 500-Kw. 500- 
volt, and 1,000-Kw. 1,000-volt designs from Tables VI, VII, 
and VIII. The data of these designs, obtained from the 
chart, are plotted in the dotted-line curves in fig. 6 ; the full- 


line curves indicate the results of the designs worked out in © 


this article by the ordinary detailed procedure. 

The curves show the following quantities plotted against 
the rated speed :—Reactance voltage ; armature strength— 
ampere-turns per pole; D x (A, + 0°7 r)—(which is a 
measure of the Total Works Cost); armature peripheral 
speed. On the whole, the curves are in good agreement 
with each other, the chief differences occurring at the 
higher rated speeds, and even then they are relatively slight 
in magnitude. This comparison affords evidence of the 
usefulness of the method described in the previous article as 
a ready meansof arriving at a sound preliminary design for 
a continuous-current dynamo. 
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“TABLE VI.—Dzsiens ror 250-kw. Dynamos, FoR 250, 500 anp 1,000 Votts at DirreRENT RatED Sprxeps, 
(These designs were obtained from the Chart of Fig. 7 on p. 442 cf the Exmorricat Revimw for September 13th, ane) 


Rated speed in revs. per minute... 


Voltage 

No. of poles... 
Cycles per second . 
Armature diameter... 
Gross core length ... 
Polar pitch ... 

D X (Ay + 0°7 7) 


x 
Armature peripheral speed Sa 
Armature ampere-turns per pole... 
Amperes per circuit 
Turns.per pole T 
Turns per segment... 

Total No. of commutator segments 
Width of (segment + insulation)... 
Commutator speed 
Reactance voltage .. ; 


125 
250 | 500 1,000 
10 8 8 
105 
160 150 170 


30 34 26 
50 59 67 
10,400 11,°00 12,500 
06 058 039 
10°5 10 11 
7,500 8,800 10,000) 
100 63 31 


75 140 320 
1 1 2: 
750 1,120) 1,280 
0°50 035 0°35 
80 84 95 
2°3 24 , 40 


250 
270 | 500 | 1,000 
168 126 126 
120 110 130 


28 35 24 
47 58 69 


7,200 8,300 9,200 
06 O61) 035 
16 | 14 | 165 


7,000 | 8,700 10,30 
125 | 84 | 42 


56 | 103 246 

448 | 618 | 738 

0°50 | 0°50 0°50 

94 | 13 | 155 

30 | 37 | 70 


500 
250 | 500 1,000 
6 6 4 
25 2% 168 


90 75 
31 28 41 
44 4759 


5,200 5,400 6,000 
0°7 06 | 07 
22 23°5 | 20 

6,600 7,000 | 8,800 
167 84 63 
40 83 | 140 

240 498 560 

050 0°50 0°35 
10 21 15°5 
40 4°4 58 


1,000 
250 500 | 1,000 
50-80 836 


75 60 60 

24 37 37 

39 ¢ 

3,800 3,600, 4,200 
061 115 | 0:8 

38 

5,800 4,800! 7,000 
167 | 84 | 63 


35 57 | 110 
1 
210 342 440 
0°50 0°50 | 0°35 
17 28 25 

78 85 


65 


2,000 
250 500 1,000 
eral 
67 


55 
30 | 30 | 35 
43 | 43 | 79 
3,300 3,300 4,500 
07 | 07 | 0-48 
59 | 59 | 58 
6,500 | 6,500 11,800 


250 | 125 | 125 
26 52 95 
i 1 1 
104 +4208 
050 0°50 0%0 
17 34 32 


12 


| | 


TABLE VII.—Dxsiens ror 500-Kw. ConTINUOUS-CURRENT Dynamos FOR 250, 500 1,000 Vornts at RaTED SPEEDS. 
(These designs were obtained from the Chart of Fig. 7 on p. 442 of the Execrrican Review for September 13th, 1907.) 


Rated speed in revs. per minute... 


Voltage 
No. of poles... cs 

Cycles per second ... 

Armature diameter... D 
Gross core length ... a Ny 
Polar pitch ... T 
D X (Ay + 0°7 7) 

eee 
Armature peripheral ‘speed Se 
Armature ampere-turns au pole... 
Amperes per circuit : tee 
Turns per pole 
Turns per segment... 

Total No. of commutator segments 
Width of (segment + insulation)... 

Commutator peripheral speed 
Reactance voltage ... 


125 
250 | 500 | 1,000 
16 | 12 | 10 
168 126] 105 
230 200 | 190 


24 | 32 34 
45 | 52 60 
12,600, 13,600] 14,400 


0°54 | 0°62 | 0°57 
15 | 130 | 12°5 
6,700 | 7,8C0} 9,000 
125 83 | 650 
53 | 94 | 160 
1 
848 | 1,130] 1,800 
0°50 | 0°50 | 0°35 
90 | 12 | 125 
28 | 30 30 


250 
| 
250 | 500 | 1,000 
12 | 10 8 
2% | 21 | 168 
170 | 160 | 150 
2% | 30 | 34 
44 50 5 
9,800 10,500 11,000 
06 | 06 6 
22 | 20 | 18 
6,600 | 7,500} 8,700 
166 | 100 | 62 
40 | 75 | 140 
1 
480 | 750 | 1,120 
0°50 | 0°50 | 0°35 
10 | 16 | 16 
43 | 46 | 48 


500 
250 500 | 1,000 
10 | 8 | 8 
42 | 336) 
135 | 120 | 120 
25 | 30 | 380 


42 46 | 46 


7,300 | 7,400 | 7,400 
06 | 0°65 | 0°65 
35 32 | 32 
6,300 | 6,900} 6,900 
200 | 125 | 62 
32 | 55 | 110 
320 | 440 | 880 
050 0°50 -035 
13°5 | 19 26 
60 | 65 | 65 


1,000 

250 | 500 | 1,000 
50 | 50 50 
95 | 95 | 90 


5,900 | 5,900 5,900 
06 | 06 | 07 
50 | 50 | 45 


7,300 7,300 6,900 
| 166 | 83 
22 | 44°| 83 
| 1 
132 | 264 | 498 
0°50 | 050 | 0°35 
11 | 22 | 29 
105 | 105 | 106 


2,C00 
| 
500 | 1,000 
4 
67 | 67 | 67 
70 | 70 | 70 
33 | 33-| 38 
5B | 55 | 85 
5,100 5,100} 5,100 
06 | 06 | 06 
72 | 72 | 72 
7,600| 7,600 | 7,600 
500 | 250 | 125 
15 | 30 | 60 
1 1 1 
60 | 120 | 240 
0°50 | 0°50 | 035 
10 | 20 | 28 
1s | 18 | 18 


TABLE VIII.—Dzsiens ror 1,000-xw. Continvovus-cURRENT Dynamos For 250, 500 anp 1,000 at Dirrerent Rarep 
(These designs were obtained from the Chart of Fig. 7 on p. 442 of the Exzcrrican Revinw for September 13th, 1907.) 


Rated speed in revs, per minute ... 125 

Voltage 250 | 500 1,000 
No. of poles... 20 16 14 
Cycles per second ... 21 16°38 | 14:7 
Armature diameter... x D | 320 | 290 | 270 
Gross core length ... Bee Ny} 27 | 325) 37 
Polar pitch . 57 60 
DX Os + 0° 7 7) 20,000) 21,000} 21,400 
054 | 0°57 | 0°62 
peripheral speed 20 | 185 | 17°5 
Armature ampere-turns 7,500) 8,500 | 9,000 
Amperes per circuit : «| 200 | 125 | 72 
Turns per pole : 38 68 | 125 
Turns per segment .. 1 1 1 
Total No. of commutator segments 760 | 1,090) 1,750 
Width of (segment + insulation)... | 0:50 | 0°50 | 045 
Commutator peripheral 8s, 80 | | 165 
Reactanee vo oltage : .. | 42 | 44 | 46 


250 500 
250 | 500 | 1,000} 250 | 500 | 1,000 
16 14 12 12 10 8 
33°6 | 29°4 | 25 50 42 33°6 
225 | 225 | 212 | 175 | 162 | 150 
30 30 34 265 | 31 36 
44 50 55 46 51 60 
13,700} 14,600} 15,200} 10,30( | 10,800} 11,700 
069 | | 062] 058 | O61 | 06 
27°5 | 27°5 | 27 46 43 40 
6,600 | 7,500 | 8,200] 6,900 | 7,600 | 8,800 
250 | 143 83 333 | 200 | 125 
26 52 100 20 38 70 
1 1 1 1 1 1 
416 | 730 | 1,200] 240 | 380 | 560 
0°50 | 0°50 | 0°50 | 0°50 | 0°50 | 0°50 
8°8 15 25 10 16 24 
6:0 63 70 94 | 104 11 


1,000 2,000 
250 | 500 | 1,000] 250 | 500 | 1,000 
8 5 6 6 4 4 
67 | 67 | 50 | 100 | 67 | 67 
135 | 135 | 110 | 76 | 76 | 76 
265 | 265| 39 | 56 | 56 | 56 
53 | 53 |. 58 | 40 | 60 | 60 
8,600 | 8,600} 8,800] 6,400! 7,400| 7,400 
05 | 05 | O67] 14 | 094] 0-94 
72 | 72 |. 58 | 80 | 80 | 80 
7,900 | 7,900} 8,700} 6,000| 9,000] 9,000 
500 | 250 | 167 | 670 | 500 | 250 
16 | 32 | 52 | 9 | 18 | 36 
1 1 1 1 1 1 
128 | #56 | 312 | 54 | 72 | 144 
0°50 | 0:50 | 0°50 | 0°50 | 0:50 | 0:50 
11 | 22 | 2 | 90 | 12 | 24 
145 | 20 | 175] 30 | 35 | 35 


Having thus checked and justified the preliminary method 
of general procedure, it is now proposed to consider the data 
of the 45 preliminary designs set forth in Tables VI, VII 
and VIII, and to plot some of these data. Thereby we shall 
obtain a fairly comprehensive idea of the influence of the 


rated output, speed and voltage of the design. 


While a considerable number of other quantities of interest 
could be plotted, we have plotted the following as being of 


principal interest :-— 


Fig. 7.—Reactance voltage ; volts per segment ; commu- 


tator peripheral speed. 


Fig. 8.—Total weight ; Total Works Cost. 


Fig. 9.—Armature loss ; commutator loss; field loss; 


friction loss ; total loss. 


load. 


with the voltage. 


Fig. 10.—Efficiency at full load, half-load and quarter- 


Fig. 7.—The reactance voltage increases with the rated 
speed and output, and, in the larger rated outputs, increases 
The average voltage per segment also 


varies ina similar manner. The commutator peripheral speed 


increases with the rated speed, and is higher in machines of 
larger rated output. In no case has a peripheral speed higher 


than 35 metres per second been employed, as this is the 


sufficiently grave disadvantages. 
Fig. 8.—The total weight and the Total Works Cost 


highest desirable limit for commutators, and already involves 


decrease with increasing speed. At first, in the lowest speeds, 
the rate of decrease is appreciable, but when higher speeds are 
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reached, it is much less appreciable. As observed above, 
there is a certain speed for each rated output, at which the 
Total Works Cost isa minimum. The speed at which this 
-is the case, for each of the rated outputs considered, is clearly 


brought out by the curves, and these results are in fair - 


agreement with those obtained earlier for the more detailed 
outline designs. 

Fig. 9.—The total losses are, of course, greater, the higher 
the rated output, and rather higher for the lower voltage 
designs. As all the curves have been plotted to the same 
scale’ for the purpose of comparison, it is impracticable to 
show curves for the various losses in the case of the 250- 
KW. designs owing to their relatively small value. ‘The 


THE USE OF ELECTRICITY IN THE MANU- 
FACTURE OF ARMOUR PLATES. 


By J. W. WARR, A.M.LE.E. 


THE compound armour plate to which our Admiralty clung 
so tenaciously for a number of years has practically passed 
into the region of history, being entirely replaced by 
cemented steel, which offers greater resistance to penetra- 
tion and has a harder surface than the best compound 
armour. 

Cemented armour is a special steel, the original process 
being due to Harvey, which is for the most part now fol- 
lowed by manufacturers. 

The steel is melted in a Siemens open hearth furnace and 
afterwards run into ingot moulds. When the steel has 
solidified, the mould, which is slightly tapered, is drawn 
over the ingot whilst hot.. The ingot mould weighs about 
80 tons and the ingot 50 tons. 

The tapered ingot is taken to the press shop and placed 
under the hydraulic press, where it is shaped rectangular. 
When the steel is not compressed in its fluid state it is 
necessary to cut off from the upper part of the ingot about 
30 to 40 per cent. of the length in order to reach the sound 
portion towards. the base, and for this purpose the press is 
also used. 

From the press the shaped ingot is taken to the rolling 
mill to be rolled into plates of varying thicknesses, widths 
and lengths, according to requirements. 

The rolled plate is conveyed to the cementation depart- 
ment to have the surface (which is exposed to the projectile) 
hardened by a cementing process. The plate is fixed on the 
movable hearth of the gas furnace, shown in fig. 1, and 
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Fic, 10.—Curvzs sHOWING VALUES OF FULL-LOAD, HaLF-LoaD 
AND QUARTER-LOAD EFFICIENCIES FOR 45 PRELIMINARY 
DEsians FOR CONTINUOUS-CURRENT GENERATORS OF VARIOUS 
Ratep Ovurputs, VoLTaGEs SP#EDs. 


point of interest is the relatively small difference between the 
value of the total losses for a given rated output over the 
whole range of speeds. Hence we find that the efficiency 
is not much lower at low speeds, as will be seen from the 
curves in fig. 10. A great deal of valuable information is 
embodied in these curves, and they will bear considerable 
study, which, however, could’ not be rendered appreciably 
more profitable by anything more which could be concisely 
said in the text. ; 

It must be impressed on the reader that none of the 
designs of these groups are to be regarded as more than 
superficial and preliminary. Although a large amount of 
time has been devoted to their preparation, nevertheless no 
experienced designer, when in receipt of a requisition for a 
design of some specified rating, would send off any design he 
may, by chance, have among his notes, although such a 
design may be used as a preliminary basis from which to 
derive a final design. It is in this light that the designs 
given here should be regarded. Taken with these distinct 
qualifications, however, this large group of designs is 
useful, but the main purpose of its preparation was that of 
obtaining a broad view of the varying influence of the two 
main factors of rated output and speed, and of the third and 
hardly less important factor of rated voltage. 

In fagt, certain of these designs would actually give dis- 
tinctly poor results, as is apparent from the data set forth 
in Table I. This, however, has not deterred us from 
including these ratings in our collection, as the demonstra- 
tion of the dependence of the degree of inferiority upon 
the rated output and speed has been a main object of the 
investigation. The writers have prepared designs in which 
these points of inferiority are considerably modified, but 
these designs involve departures from routine methods, and 
are of a nature justifying their exclusion from the present 
investigation. 


Fia. Furnaces, with MovaBLe Harta. 
covered with an even layer of finely ground charcoal. In 
most cases two plates are.placed together on the hearth, the 
charcoal being sandwiched between the two, by this method 
two surfaces are treated at one operation. The plates are 
drawn into the furnace on the hearth and subjected toa high 
temperature, continued long enough for the charcoal to 
penetrate the plate to a depth of ‘79 in. When the plate 
has attained its correct temperature it is removed from the 
furnace and hardened in a large tank of cotton-seed oil. 

From the oil dip the plate is sent to the scaling shop 
where the carbon scale is chipped off by pneumatic 
hammers. 

The next process is bending. The plate is reheated to a 
dull red, and afterwards placed under the hydraulic bending 
press. Here the correct curvature is given, the plate being 
shaped to wooden templates. 


After bending, the plate is sent to the machine shops. If @ 


required the surface is planed, the rough edges ripped off, 
either under a ripping or planing machine, and drilling, 
slotting, tapping and other machining carried out. 

It is necessary that the edges of the plates should have a 
correct angle and be: free from tool marks which occur in 
machining ; to remove these and other irregularities the 
edges are ground with a grinding machine. 

After grinding, the plate is sent for final hardening. 


‘Here it is built up on the movable hearth of the furnace 


with bricks and sand, so that the surface of the plate, which 
has previously been cemented, is directly exposed to the 
heat. At the correct temperature the plate is taken from 
the furnace to the sprinkler, where numerous fine jets of 
water are played on it. This imparts great hardness to the 
cemented surface, so that it cannot be touched with a cutting 
tool. As the plate, apart from its cemented surface, is of 
relatively soft steel, it can be machined fairly easy as long 
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as it is not tempered. Therefore, all drilling for bolt holes, 
tapping and slotting, &c., has to be carried out before 
the final hardening. If, however, after the plate has been 
_ hardened and a hole has been wrongly drilled, or another 
hole is required, the part where alteration is wanted 
is annealed with electricity, so that the machine tool will 
operate. 

During the final hardening, surface cracks occasionally 
appear, also pieces may fly off the surface, or a wrong’ hole 
has to be filled up. These fractures and errors are made 
good with the electric arc, small pieces of steel being melted 
under the arc and welded into the fractures. . The welded 
surface after being treated with the arc is, of course, very 
hard, and in order to make it clean and even it is worked 
up with the grinding machine. 

Finally, the plate is sent to the erecting shop where it is 
assembled, and adjustments made before it is sent to the 
shipyard. 

A very great difference in the method of handling the 
material is found in every works, also the plant varies con- 
siderably. One noticeable feature is that nearly all manu- 
facturers have adopted continuous-current generation and 
distribution with continuous-current motors for machine 
driving. 

Electricity has not yet been introduced into English 
works for operating the rolling mill. In three different 


works with which I am acquainted, the power required to’ 


turn the rolls, when rolling a plate, is 3,700, 8,000 and 
10,000 H.P. in each case. The engines are of the reversible 
triple-expansion type. The particulars of one mill are 

* interesting, and some idea of its size will be gathered from 
the data given. The rolls are of forged steel, and have a 
length of over 13 ft. and a diameter of 4 ft. A small 
engine fixed at the top of each housing is used for increasing 
or reducing the distance between the rolls, driven through 
bevel gear. In course of rolling, the plate is carried through 
the rolls by another set of driven rollers fixed just above the 
floor level and operated from the main engine. Hydraulic 
rams are fixed between the ground rolls, so that the 
plate can be raised and the crane dogs inserted under the 
plate for lifting away. 

Figures are not yet available to show that electricity is 
superior to steam for large units such as the rolling mill. 
Where so much steam power is required and only on inter- 
mittent service, this part of the business is a costly item. 

Hydraulic power is extensively used not only for the 
presses but for other auxiliary plant. Works managers still 
hold that the same precision of movement in cranes and 
various other operations is not attainable by electrical means 
as by hydraulic. In one works that I know, the traverse 
motions of the cranes serving the presses are motor-driven, but 
the hoisting and lowering are hydraulic. In connection with 
the oil dipping of the plates, one or two firms have a com- 
bined electric and hydraulic crane, electricity being used for 
the traverse motions and a combination of hydraulic power and 
electricity for hoisting and lowering. When a plate is being 
dipped it is said that a quick lowering movement is necessary 
to keep the oil from firing due to the heated plate, and by 
opening the hydraulic valve, the plate makes a rapid plunge 
into the oil, a brake being used to check its progress at the 
required time. It will be quite understood that such an 
elaborate appliance is costly and complicated. Another firm 

@ uses the ordinary electric crane and overcomes the firing by an 
extensive circulation of the oil. In any case the temperature 
of the oil has to be kept down, motor-driven pumps of the 
centrifugal type being usually adopted. 

The hydraulic pumps for the bending and shaping presses 
may require 1,000 H.P. to drive them, and in most cases 
steam power predominates. The presses are capable of 
exerting a total pressure of 10,000 tons or more. For the 
smaller sizes of hydraulic pumps, especially those with accu- 
mulators, motors are used for driving the pumps. 

It is quite clear that a large crane service is necessary, 
and, at the same time, the lifting capacities are on the 
large side. Innearly all cases auxiliary hoisting motions are 
adopted, bringing in the use of four motors, and in several 
instances a slow and quick gear is used in connection with 
the main hoisting motion. In the press shop of one firm a 
crane has been recently installed with a lifting capacity of 
80 tons. The main hoist in slow gear with 80 tons is 10 ft. 


per minute ; quick gear, 40 tons, at 20 ft. per minute; 
and auxiliary hoisting siete lifting 30 tons, at 15 ft. per 
minute. 

The largest cranes used are over the casting pits, and vary 
in size from 125 to 150 tons. I am acquainted with a 125- 
ton crane manufactured by Messrs. Vaughan & Son, of West 
Gorton, the cross and long traverse of which are 50 ft. and 
100 ft. per minute respectively. At the request of the 
makers of this crane, I have purposely omitted the speeds of 
the main and auxiliary hoisting motions, so as not to convey 
a misleading impression of the manufacturers’ capabilities. 
There are cranes in the machine shops, press shops, rolling 
mill, cementation department, grinding shop, final hardening, 
Siemens, scaling shop, erecting shops, and welding depart- 
ment, &c., and all have lifting capacities of not less than 
30 tons, and some reach as high as 80 tons. 

In all cases spur gearing is used, and is preferred to worm 
gearing for hard and continuous work. Where slow, accu- 
rate movements are requisite, or where a large speed reduc- 
tion has to be obtained within a limited compass, the 
worm drive has undoubted advantages. A very high 
efficiency is obtained with worm gearing and ball bearing 
end thrust, so much so that a brake is necessary to check 
the load when lowering. 

The solenoid release brake is popular, chiefly because it 
has been found less sensitive to the disturbing effects of 
slight wear on the brake blocks. The solenoid is usually 
wired in series with the hoisting motor. 

The we reversing controller continues to make progress, 
and for simplicity, wide speed variation, and hard work, the 
wire-resistance controller has difficulty in competing with it. 

In connection with the movable hearths of the furnaces, 
capstans are used for drawing the hearth in and out. I[ 
have personally taken observations of the power required to 
move these hearths, and where one has been left in a furnace 
and allowed to go cold a 50-H.P. motor would not draw it 


out, owing to the wheels binding on the rails they run on. 


Reversing switches are not necessary with the capstans, the 
forward and reverse motion being obtained with a wire rope 
fixed at the front and back end of the carriage which is 
drawn tight round the capstan by the operator whilst 
running. 

Whilst on the question of furnaces, motors are in use for 
lifting the heavy doors ; special precautions have to be used 
in choosing a suitable motor on account of the high tem- 
perature, as its position is usually over the top of the 
furnace. For operating the motor a reversing switch is 
necessary. The wiring and lubrication of the motor has to 
be carefully considered. 

The sprinklers used for the final hardening are interesting. 
These are specially designed to suit the individual require- 
ments, and electricity could be adopted for the pumps with 
economy, especially if situated at a distance from the main 
steam supply. Steam, however, is used in most cases. For 
drawing the top jets of the sprinkler over the plate a series- 
wound motor is used, with a reversing switch in circuit, the 
current being picked up by collectors in contact with four 
bare copper wires. 

The arrangement of the pneumatic hammers permits of 
the tool chipping the surface of the plate with ease and 
rapidity. A two-stage compressor driven by a motor pro- 
vides the air which is distributed to various points, and 
flexible tubes connected to these points convey the energy 
to the hammers. 

Both dry and plastic ganister and luting are extensively 
used for the Siemens furnaces, ingot moulds and ladles. 
The mill used for grinding the above is of a familiar type, 
similar to the ordinary mortar mill with a top or under- 
driven shaft, the pan revolving the crushers. 

An ore crusher of the usual type, driven by a motor, is 
used in the Siemens department. 

Large nuts and bolts are required for holding the plates it in 
position on the ship’s side. Automatic machines are used 
for drilling, tapping and polishing the nuts, and screwing 
and turning the bolts. 

The machine shops are, for the most part, equipped for 
individual driving. A good arrangement is that where the 
mechines are fixed down each side of the shop, and the space 
between used for accommodating the plates, which also 
provides an easy passage for the movements of the crane. 
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The planing machines are of an unusually massive and 
powerful character. Various types are in operation ; two with 
which the writer is acquainted are here described. The 
first is designed with short vertical housings and a pit to take 
the plate. Each housing has its own bed, and is driven along 
it with a screw. The cross-beam spanning the pit has 
lifting and lowering motions worked from the housing. The 
saddles on the cross beam have feeds, independent in direction 
and amount, worked with mechanism mounted on the end of 
the cross-beam or worked by an independent motor. The 
machines are designed to take heavy cuts and have a capacity 
between housing of 13 ft. and vertically from the bottom of 
the pit, of 10 ft. The beds havea length of 27 ft. and a work- 


ing travel of 25 ft. The speed of travel for the forward and . 
' of flexible cable. The operation is viewed through a deeply- 


return motion of the tools is the same. The screws are 
driven with open and crossed belt, through a train of spur 
gearing. The second machine, an American make, was 
different from the first, inasmuch as the cutting tools were 
fixed, the plate being moved against them on the driven 
table. The feeds for the tools are independent in direction 
and amount, each having a crank disk for regulating the 
amount of feed. The bed is in two pieces, and hasa vertical 
depth of over 4 ft. The ways on the table are flat, 16 in. 
wide and 7 ft. from centre to centre. One bearing only is 
guided. The table is provided with a steel rack of 3 in. 
pitch and 18 in. on the face operated by a bronze spiral 
pinion on a diagonal shaft 9 in. in diameter. The housings 
are of box construction 30 in. on the face, 194 ft. high and 
have a capacity between them of 12 ft.,and a height of 10 ft. 
The length of the table is 27 ft., and it has a working length 
of 25 ft., and a width of 10 ft. The power required to 
drive one of these planing machines varies according to the 
number of tools in use. A 40-H.P. motor will have more 
than its full work when surface planing is carried out with 
12 tools. For ripping the rough edges off a plate with two 
tools, the load is about 15 H.P., to run the machine light 74 
H.P. is required, and on reversing 75 H.p. Occasionally the 
cutting speed is increased, so that a variable-speed shunt- 
wound motor is used. 

Various devices have been invented to eliminate the large 
current taken on reversal of the planing machine. The 
one in which the direction of rotation of the motor armature 
is used for reversing the machine is worth consideration. 
The system has one fault, and that is, the apparatus is 


‘complicated. 


The radial drilling machines are constructed for boring 
holes and cutting threads in plates in their bent state. The 
boring spindle can be driven at ten different speeds by the 
use of a five-step cone pulley and various wheel gears. The 
arm which moves up and down can be turned through an 
angle of 100°. The slide can be adjusted radially, both by 
hand and power. The spindle is balanced and is put into 
gear automatically, or by hand by means of worm gearing. 
Its own motion can be varied by a four-step cone pulley. 
There is a special device for promptly releasing the nut when 
cutting threads up to 6 in. diameter, for which purpose a 
screwed tool is employed. The diameter of the boring 
spindle is 6} in., its vertical travel is 274 in., the maxi- 
mum radial range is 12 ft. 4 in., the maximum elevation 
of boring head above floor 104 ft., and vertical travel 


_of arm 64 ft. The total weight of the machine, without 


bedplate, is 38 tons. A shunt-wound motor of 15 H.P. 
is required for driving it. 

Slotting machines with a stroke of 64 in., small drilling 
machines, multiple radial arm drilling machines, lathes, 
trepanning machines, ripping machines and edge planers 
for taking curved plates are to be found in the machine 
shops, all motor-driven. In other shops slow-speed circular 
saws with renewable teeth will be found for ripping off the 
plate edges. Fig. 2 shows a simple sketch of one of the 
grinding machines ; it will be seen that the armature shaft 


is extended, at the end of which is fixed the frame holding 


the stones. The motor frame and armature can be tilted to 
any required: angle from the horizontal in one direction 
(fig. 3), and owing to this being necessary, grease-cup lubri- 
cation has to be adopted in place of the usual ring lubrica- 
tion. -The grinding feed can be put on the edge of the plate 
either by hand or an independent 3-H.P. motor. The grinding 
motor, which is 40 #.P. and compound wound, is mounted on a 
pedestal, which is in turn placed on a sliding bed and driven 


by ascrew round which a white-metal nut is cast and attached 
to the underside of the pedestal. A 5-H.P. shunt-wound 
motor, with crossed and open belts for forward and reverse 
motion, drives the screw, thus moving the whole machine on 
the bed in a longitudinal direction parallel with the plate. 

Portable motors are used in the erecting ship, fitted with 
flexible shafts. The motor is protected in an iron case, on which 
is mounted the starting switch, the whole being fitted on 
wheels. Connection is made, by flexible twin wires, insulated 
with rubber and with an outer braiding of wire, to plugs and 
sockets fixed at different points in the shop. 

The welding plant is independent of the power plant. 
The workman is provided with a holder carrying a carbon, 
about 1 in. diameter, to which is attached a heavy piece 


tinted glass mask attached to the workman’s head. The 
arc is struck by touching the plate with the carbon and then 
drawing it quickly apart for a short distance. The pressure 
between the carbon and the plate is 70 volts; the minimum 
current is about 300 amperes, and may reach 500 amperes. 
A steadying resistance with multiple contacts in series with 
the arc is found indispensable. The variations without the 
resistance are too great to allow of proper control by the 


Fia. 2.—ELECTRICALLY-DRIVEN GRINDING MACHINE, 


workman, ‘The carbon is connected to the negative pole and 
the plate to the positive pole of the generator. 

The annealing plant consists of a continuous-current motor 
or any other prime mover driving an alternating-current 
generator, the capacity being 35 Kw. The alternating- 


current pressure is 300 volts. The alternating-current is 


lead into a step-down transformer with a single turn as the 
secondary on each limb, the endsof which are attached to 
two heavy copper contact blocks fastened to the iron core of 
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Fia. 3.—Grinpinc Macuine OPERATIN 


the transformer. The blocks are so constructed that cold 
water is constantly circulating through them. The output 
at the transformer secondary is 15,000 amperes at 2 volts. 
This current is sent through the small patch of armour plate 
that requires softening, by way of the massive copper contacts, 
until it reaches a red heat. By slowly reducing the current 
at the generator, the patch is gradually cooled, after which 
the metal will be found to be fairly soft, and can be 
operated by the machine tool. 

On account of numerous high temperature underground 
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gas and other flues and machine foundations, also hot ingots 
and plates placed on the floors, feeders and distributors 
cannot safely be laid in the ground. Insulators fixed to the 
rafters in the roof will be found the most suitable place for 
mounting the cables. Cable of 1 in. sectional area can be 
conveniently drawn into the roof, and where several large 
cables go through one shop it will be found advisable to 
erect special cable ways. The close proximity of cables to 
furnace tops, steam pipes and all places where the tempera- 
tures are very high, should be avoided. In the machine 
shops it may not be necessary to keep to hard and fast. 
rules, but whatever system is adopted, even in these places, 
the movements of the cranes have to be considered. To ran 
separate feeders according to requirements to the entrance 
of each department and terminate in a multiple way iron- 
clad distribution board is the best arrangement. From the 
distribution board the distributors can be attached to the. 
walls down each side of the shop, the motor circuits being 
tapped at various points along the distributors through 
small split ironclad disconnecting boxes secured to the 
wall. 

All motors, both for cranes and machine driving, should 
be totally enclosed if fixed in any place other than the. 
machine shops. It is as well to extend this practice to 
motors in the capstan pits. 

Motor switchgear should be as simple as possible, and all 
live parts totally enclosed in every instance. This not only 
prevents accidental shocks, but all contacts will be kept in a 
better state of preservation, and workmen will be less liable 
to tamper with the apparatus by replacing their own fuses, 
screwing up loose contacts, &c. 

Arc and incandescent lighting is in great demand, the 
former being adopted for the yard and shop lighting, and the 
latter for hand lamps on the various machines for close 
inspection of the cutting tools, and also in the offices. 

In many works the pressure for both lighting and power 
does not exceed 250 volts, but there is no reason why 400 or 
500 volts cannot be adopted, a motor-generator being used 
to reduce the pressure for the lamps. 

A. close inspection of the working conditions of every 
piece of apparatus and machinery .shows the variable 
‘character of the load on the generating plant. Cranes, 
capstans, grinders, &c., and the reversing of planing and 
slotting machines are responsible for this variation. 

There is nothing out of the ordinary in the -generating 
plant ; 3,000 Kw., and even more, is a common plant 
capacity in works of this kind. Both shunt and compound- 
wound generators are to be found in operation with the 
usual switch and regulating gear and feeder panels. 

In one works with which I was acquainted there were 
planing machines absorbing 480 u.P.; ripping machines, 
120 H.P. ; capstans, 240 H.P. ; grinding machines, 384 H.P. ; 
slotting machines, 42 H.p.; circular cold saws, 20 H.P. ; 
drilling machines, 304 H.P.; grinding mills, 32 H.P.; edge 
planers, 40 H.p.; hydraulic pumps, 600 H.P., and sundry 
small motors amounting to 200 H.p. The lighting con- 
sisted of 1,150 arc lamps and 3,000 incandescent lamps. 


RATES AND SYSTEMS OF CHARGING. 


By JACQUES. 


Now that so much is being done in the way of endeavouring to 
bring new consumers to the mains, it would seem an 
opportune time to reopen the old, old question of rates of 
charge, as this is, after all, the most important point in all 
dealings between supplier and consumer, and no authority 
where rates are unsuitable, from any point of view, can hope 
to obtain adequate return on the trouble and money ex- 
pended on its canvassing campaign. 

On the other hand, an “ attractive” rate will often do al 
the advertising necessary for an undertaking. 

A glance through the tables of supply authorities in the 
country reveals an appalling diversity in the manner of 


charging for electricity, and a closer investigation of the sub- 
ject will show that even individual undertakings have, in 
many cases, an extraordinary assortment of charges and rates 
for different uses and users. 

It is a matter of fact that, in one particular district, 
supposing one to be a large shopkeeper with ‘ premises over,” 
in order to obtain the full benefit of the rates of supply 
offered by the undertaking one must contract under as many 
as six different rates—viz., the lighting rate (a sliding scale) 
for the living premises, a contract rate of so much per ampere 
per. annum for the inside arc lighting, another special rate 
for the outside arcs, the lighting rate for window illumination 
during business hours, a special rate for ditto after closing. 


_ time, a basement rate for below-ground rooms, the same rate 


for outside “ sign ” illumination, power rate for heating, &c., 
and the beauty of it all is that each of these rates necessitates 
@ separate circuit (and possibly some of them divided on to 
“both sides” for balancing purposes) and among them 
requiring five meters, one time switch, and one overload cut- 
out, for all of which one has the privilege of paying rent ! 

There is one saving point in the above authority’s 
favour, however; for, apparently realising the absurdity 
of the situation, it refrains from publishing on its 
schedules more than the sliding scale and the power rate, 
leaving one to discover the rest (after probably wiring the 
premises on one circuit), and then the tale of rates is 
incomplete, as there is the Public Lighting Rate ! 

Apart from these varying rates in one area, there are the 
numerous systems in force throughout the country, the 
maximum demand, sliding scale (with or without discounts), 
flat rates for different uses, double tariffs (time factor con- 
sidered), Hopkinson charges, &c. 

The writer is aware that this isa very old horse to flog, 
but the importance of the question from its influence on the 
commercial development of an undertaking, apart from its 
theoretical interest, is sufficient excuse to warrant a renewed 
discussion of the subject. 

Starting da capo, the main objects of a perfectly ideal rate 
are twofold, first to secure an adequate profit to the under- 
taking, secondly, to assist in discriminating between the 
various classes of consumer, so as to automatically make the 
more undesirable user pay more per unit than the desirable or 
long-hour consumer. 

It should go further than this, however, and tend to 


~ flatten out the load curve by encouraging use outside peak - 


hours and also discouraging use during these hours, which, 
however revolutionary at first sight, is sound practice within 
limits. 

The aims of every authority are summed up in this state- 
ment of the objects of the perfect rate, and the multifarious 
rates and systems in use are all efforts in the same direction. 
—many of them misdirected, doubtless, and all of them 
wrong where they tend to complication, or where they 
impose disabilities on the consumer, thus retarding the 
growth of the.undertaking, and also wrong in principle where 
they differentiate between lighting and power uses, as such, 
without reference to time of load. 

Tt seems to be almost an article of faith with many station 
authorities that lighting must invariably be paid for at a 
higher rate than power, irrespective of when it is used, and 
some seem to regard almost as blasphemous heresy any 
suggestion of a combined rate for light and power. 

What on earth does it matter how the current is used, so 
long as it is used ? 

The perfect system of charging should also allow of the 
simplest possible installation on the consumers’ premises and 
require only the simplest of instruments to check or control the 
circuit, as the present meter system is most expensive to the 
station, even if meter rates are charged, and when charged 
they are always objected to, and rightly, by the consumer. 

It is more than likely that eventually we shall be con- 
tent with an “Electricity Rate” @ Ja water rate, and dis- 
pense with meters altogether, and so save a vast amount of 
trouble and expense. 

But till that happy day dawns, we have still to charge 
by the best means available, so it may be well to state as a 
definition what an ideal rate is, and in the writer’s opinion 
that is.:— 

1. One that shall be one rate for all purposes. 

2. One that shall tend towards a flat curve. 
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3. One that shall be discriminating in an automatic 
manner. 

4. One that shall require the simplest form of controlling 
instrument. 

5. One that shall require but one circuit per consumer 
(except for balance). 

6. One that is perfectly simple to explain. 

rorya the various systems in use with this ideal, we 
find that :— 


(a) The maximum demand system fails under heads 1, 


2, 4, 5, 6, and partially fulfils No. 3. 

(6) The sliding scale or scales fail under Nos. 1, 2, 3, 5, 
and partially fulfils Nos. 4 and 6. 

(c) Flat rates for different uses fail under Nos. 1, 3, 5, 
and partially fulfil Nos. 2, 4, 6. 

(d) Double tariff or two-rate system fails under Nos. 1 
and 4, and succeeds fairly well as to Nos. 2, 3, 5, 6. 

(¢) Hopkinson system fails under 1, 2, 3, 6. 

(f) A “ flat rate per ampere per annum ” rate fulfils more 
or less all the conditions. 

To amplify these summaries a little :-— 

(a) The maximum demand system, from which so much 
was at one time hoped for, has proved to have no effect on 
the curve whatever, as may be seen by inspecting the typical 
curves given in, say, “‘ the White Book ” for station working 
with the system. It necessitates separate rates for light and 
power, with separate circuits for each, and two instruments 
per circuit, and consequently an expensive meter depart- 


ment, and—a serious defect, the system is practically never — 


understood by the consumer. 

(0) The sliding scale system has as its chief fault the fact 
that rebates are allowed to the large consumer irrespective of 
the length of time over which his load is spread, and it also 
requires dual circuits for light and power uses. Simple 
meters only are required however. 

(c) Multifarious flat rates are usually the result of a 
struggle to keep prices up as much as possible, each rate 
being adopted as it is found that users will not pay more 
for that particular service. While the system recognises 
the diversity factor “to an absurb degree, it inflicts the 
burden of numerous circuits and meters on the consumer, 
and is only arbitrary in its discriminating effect. The 
number of meters necessary is enormously increased, and 
with it the cost of the meter department. 

(d) The two-rate system is excellent in that it does away 
altogether with separate circuits, and it favours the long-hour 
consumer ; it encourages “ valley” loads, and tends to lop 
off the top of the peak. The writer knows of a town in 
Wales where consumers started using gas over the peak or 
high-rate hours, when this system was first tried there. Its 
chief drawback is the expensive meter, or time switch and 
one or two meters necessary per consumer, otherwise it is 
excellent in both theory and practice. 

(e) The Hopkinson system is more usually applied to 
power than lighting. It is an equitable system though it 
has a discouraging effect on installations, as “it puts a 
premium on the use of electric service in other than the 
most necessary manner,” to quote an American writer. 

(f) The “ flat rate per ampere per annum” system is one 
which is being tentatively tried in one or two districts at 
present, and seems to be fairly satisfactory. 

This rate is based on what the station could afford to 
supply at on a 24 hours’ load, and is usually payable in 
advance. For instance, if a 200-volt station estimates 4d. 
a unit as a fair price for a 24-hour load, its rate would be 
738. per ampere per annum, or, roughly, 12s. per 8-c.P. per 
annum with unlimited use. 

The load paid for is what the consumer estimates as his 
minimum maximum, to use an Irish expression, and the 
circuit is controlled by an automatic cut-out, which prevents 
more than the amount contracted for being used, by 
“ jigging ” or “ dimming ” the whole load till it is reduced to 
contract amount. 

By this system of charging the consumer always knows 
exactly-the amount of his account, is encouraged to make 
prolonged use of his installation, and so installs apparatus 
which he can use at times when his circuit is not wanted for 
lighting purposes. Overloading is impossible and sudden 
individual peaks entirely wiped out as the cut-out sees to 
them. The controlling device is much cheaper than a meter 


to buy and maintain, and so part’ of a great expense to the 
station, the meter department, is done away with. No 
penalty is attached to installing a large number of current- 
consuming devices in the way of a premium per KW. 
installed, as the amount payable depends entirely on what 
is to be wsed regularly. 

In a house of, say, 50 lights, the probable number con- 
tracted for would be, say, 30, and the consumer will see to 
installing something in the way of kettles or radiators to 
use when his lights are not wanted, so fe is satisfied by 
having unlimited use of his contract load, and the station 
gets something more like a gently undulating range of hills 
for its curve instead of a contour of the Andes. 

It is an absolutely simple rate to explain, and has 
apparently proved successful where tried, and should prove 
of great advertising value, but even with this rate there is a 
fly in the ointment in certain cases, ¢.7., some loads, as lifts, 
when they are very few in number, are vile and most 
unsatisfactory in nature, but, given plenty of them, the 
diversity factor makes them.a very desirable /o/al load, and 
so it becomes inadvisable to penalise them, as one would, 
heavily, under this rate. 

The conclusion seems to be that one rate is almost impos- 
sible to realise, but that a general “ flat ampere per annum 
contract rate” coupled with a few cases of either two-rate or 
low power flat rate charging will come as near the ideal as 
we are likely to get till the service is rated in a similar 
manner to water. 


FOUR-WIRE DISTRIBUTION. 
By HAROLD H. JOWERS. 


THE author hopes to receive the opinion of various readers 
on this method of distribution, and as the direct-current 
three-wire system of distribution is in the majority, it should 
be of interest to station engineers. 

The system is to distribute on the three-wire system, but 
the distributors consist of two concentric cables laid side 


‘by side ; the outers to be the cores, and the neutrals to be 


the outer ring of wire in each cable. The great advantage 


‘claimed, is that of great safety for maintaining the supply, 


for it will readily be seen that it is practically impossible to 
get an earth on either outer. - 

The cost of this system is the cost of two concentric cables 
against three single cables, or triple-concentric, but as the 
system is similar to the three single-cable system of distribu- 
tion, it is only fair to compare it with this. Take, for 
example, a three single-wire system with distributors of any 
section armoured cables, laid direct in the ground; then 
with two concentric mains, as the neutralzis the outer wire in 
the cable, it would not be necessary to have these cables 
armoured, and they could be lead covered with just a pre- 
servative of jute, braid, or yarn. This would bring the 
costs about equal, that is, with the mains laid direct in the 
ground. If they were laid on the solid system the three 
single cables would come out a little cheaper, but the 
additional cost of the third duct and bitumen would tend to 
bring them more equal. 

With the two-concentric cable system, one would have a 
good waterproof lead covering to the mains with very little 
danger of getting a short-circuit to the lead, for in case either 
positive or negative did tend to break down, it would cause 
a short-circuit to the neutral, and blow the section fuse ; also 


- the fault would be confined to the one spot only, and this 


would obviate all danger of a large current flowing along 
the lead and damaging the mains at the badly bonded joint 
boxes, which generally results in a service or two being burnt 
out. Even if the three-wire system had the neutral insulated 
with the exception of the earthed point at the station, and a 
controlling resistance in circuit with that point, the current 
would still tend to form a danger, however small it might be 
cut down to, and in time this small leakage would have a 
bad corrosive action on the sheathing. Again, take this 


fault to occur on a section that had a Jarge power consumer 
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on (this would naturally be across the outers), the neutral 
could be quickly ‘disconnected, and the current put on again 
without the danger of blowing lamps, also the consumers on 
the one side would still have the supply. 

The fault could be rapidly located by means of the 
following simple test :— 


G H 

A- —— B 

D 
F 


Let aB represent the faulty neutral ; cp represent the 
faulty outer ; G H* represent the loop wire ; F represent the 
position of fault. Short-cirouit 

At a connect a bank of lamps to live neutral ; take volts 
across AG, this is the fall of potential from F to A (V;); 
remove short-circuit to G a, connect bank of lamps from B to 
live neutral; take volts across HB, this is the fall of 
potential from to B (V,). 

Then if L = the length from A to B, distance of fault from 


Ator = x y, 
vy, + VY, 

With this system it would also be possible to obtain the 
exact current in the neutral.on any section, for it would be 
the same as in the outer for that section, and there would not 
be the danger of over-running the neutral for short lengths, 
which is no doubt done in a great many cases. 

Also, the neutrals could be fused in the section boxes with- 
out the danger of having lamps blown, and this would enable 
one to quickly locate any section of faulty neutral cable by 

one outer to earth and blowing the section fuse, for 
flashing either outer to earth could be done with safety, as 
the opposite outer would not have the tendency to break 
down to earth. 

The services would consist of concentric cable, and in 
cases of large consumers who are connected to both sides of 
the system, there would be two entirely different services, 
therefore the danger of the neutral failing, and plunging the 
place into darkness would be reduced to a minimum. 


acti PATENTS APPLIED FOR, 1907. 


iled e by W. P. THompson & Co., Electrical Patent. 
wae nts, born, London, W.C., and at Liverpool, to whom all 
inquiries shoul 


27,157. ‘“‘Improvements in and relating to electric transformers.” L,. 
MAicHE. December (Complete.) 

27,177. “Improvements in or relating to insulators.” J. C. Barcnay. 
pent We. go for ufider Patents Act, 1901, July 22nd, 1907, being date of 
poe on in United States.) December 9th. (Complete.) 

27,189. ‘‘Improvements in and relating to telephone apparatus.” W. E. 
Laxe. (Aktieselskabet Elektrisk Bureau, Norway.) December 9th. (Com- 
plete.) 

27,200. ‘*Improvements in apparatus for producing electrical oscillations. 
K. Brrgetanp. December 9th, (Complete.) 

27,208. “Improvements in electric rock drills.” O. R. Mounszy and R, 
HACKING. December 9th. 

27,209. ‘* Improvements in controllers for electric motors and the like.” R. 
Hacxine and O. R. December 9th. 

27,222. “Improvements in protective devices for electrical a and 
a) tus or conductors.”’ RITISH THomson-Hovuston Co., Lrp. (General 

ectric Co., United States.) December 9th. 

27,223, “Improvements in electric arc lamp.’’ British THomson-HovsTon 
Co., Lirp., and W. H. Datron. December 9th. 

97,224. “Improvements in electrolytic condensers.’ British THoMSON- 
Houston Co., Lip. (General Electric Co., United States). December 9th. 

27,225. Improvements i in electrical protective devices of the type knownas 
lightain arresters.’’ Britise THomson-Hovuston Co., Ltp. (General Electric 
ited States.) December 9th. 

en pey “ Ampere-hour meter provided with an armature rotating in the 
field of a permanent magnet.” W. MEYERLING. ( applied for under 
Patents rh 1901, April 19th, 1907, being date of application in Germany.) 
December 10th. (Complete.) 3 

27,260. New or improved alternating current machine.’”’ R. 
December 10th, (Complete.) 

27,278. ‘* Automatic signalling and s ing apparatus for trains on railways 
furnished or not with block system.” xg Seog (Date applied for under 
Patents Act, 1901, December 17th, 1906, being date of application in Italy.) 
December 10th. (Complete.) 

27,286. *‘ Improved appliance or device for generating and transmitting 
ound waves.”’ PE. Vv. December 10th. 

27,289. in methods of producing electric oscillations,’’ R.C. 
December 1 

27,293, enced in electric motor apparatus applicable to machinery 
of all kinds requiring force.” T. J. Howett and E. J, Ricwarpson. December 
10th. (Complete.) 


* If this test were made on a main where it was not necessary to 


have the supply on at-the time, the other neutral could take the 


place of loop wire Gz. 


" 27,298. ‘* Contracting device for electrical measuring and indicating instru- 
ments.” J. Y.Jounson. (Firm of W. C. Heraeus,Germany.) December 10th, 
27,303. ‘ Improvements in and relating to batteries.” -K. Heintz, 

December 10th. (Complete.) 

27,846. ‘Improvement in alternating-current induction motors.” H. 
Cuurton. December 11th, 

27,350. ‘Improvements relating to gas and electric lighting for spinning 
frames and the like.” H.M.Girpwoop. December 11th. 

27,357. “Improved means for testing the working of internal combustion 
and improving their sparking.” C.H. Jones. December Ith. 
:“ Improvements in trolleys or collectors for electric railways and 
H.-J. Tompxins. December 11th. 

27,875. © Improvements in or relating to tremblers for induction coils.” 
J.GuRNET. December llth: (Complete.) 

27,379. ‘*Improvements relating to radio-telephony.”” THe AMALGAMATED 
Co.,Lrp. (G. Seibt, Germany.) December llth. (Com- 
ple 

27,885. ‘*Improvements relating to apparatus for the electro-deposition of 
Mmetals.”” §,O. Cowprer-Cotes. December 11th. (Complete.) 

27,400. ‘Electrical and other box couplings.” J.J. Rawxiines and R. T, 
SmitH. Decemberllth. (Complete.) 

27,401. ‘‘Improved electric fuses.’”’ J. J. Rawiines and R. T. 
December llth. (Complete 

27,412. ‘* Improvements in electric arc lamps.’”’ H. Bevis and A. E, ANGoxp. 
December 12th. 

27,422. ‘Device to release tramcar hand brakes, when the magnetic or 
rheostatic brakes are applied.’”’ A. W. OoLM. December 12th. 

27,436. ‘*Automatic electrical transmission of a fire-alarm, signal eum 
officially recognised, or other station.” Tarnock and A. G. Horye 
December 12th. 

27,447. ‘Improved safety devices for electric winding plants.” SimMENs 
Bros, DrnaMo Works, Lrp., and A. 8. Curt. December 12th. (Complete.) 

27,453. ‘Improved daphrekin transmitter for telephones and the like.” K. 
Onn, J. Riecer and J. K. Ort. December 12th. (Complete.) 

27,457. in or applicable to electric bells.” C, Herrpe, 
December 12t 

27,486, in or connected with electric current transformers.” 
J. Ww. Davey. December 12th. 

27,497. ‘*Improved method for producing metallic incandescent bodies for 
eleciric glow lamps.””’ H.W.-Purtx. December 13th, 

27,541. ‘Improvements in and relating to electric incandescent filament 
lamps.”’ December 13th. (Complete.) 

27, 548, ‘* Improvements in springs particularly applicable to the manufacture 
of electric incandescence lamps.”” E.A.GimincHamM. December 13th. 

27,555. ‘*Improvements in telephone station apparatus re hy for indi- 
cating subscribers’ call numbers and other purposes.” G. A, PowEL. and 
J. Taytor. (P.C, Powell, Canada.) December 18th. 

27,559. ‘* Improved electrode for use in the purification of water and other 
liquids. December 13th. 

27,560. ‘* Improved apts for use in the purification of water and other 
by electricity.” J.M.Murpuy. December 13th. 

27,562. ‘* Device for controlling the electric current in an apparatus for 
purifying liquids.” J. M.Murpsy December 18th. 

27,566. ‘Improvements in the method of and means for controlling the 
electric circuits of illuminated signs for advertising and similar purposes.’’ 
J. A.Szacer. December 18th. 

27,569. ‘Improv: ts in ti with electric resistance thermo. 
meters.” J. Y. JOHNSON. (Firm of W.C. Heraeus, Germany.) December 13th, 

27,570. ‘‘New or improved method of electrical telescopy and apparatus 
therefor.’ B. Rosine. December 13th. (Complete.) 

27,578. ‘Improvements in and relating to electric coils.” Cc. F. C. Winxins 
and MurrHeap & Co., Ltp. December 13th. 

27,582, * Jeaproved construction of combined electric switch and fuse-holder.’’ 
VY. Horz. December 14th. 

27,591. ‘* Improvements in or relating to the electro-deposition of metals and 
alloys on aluminium and other metals.’’ C. Mason. December 14th. 

27,596. ‘‘Improvements in and relating to dynamo-electric machines.” 
MaraHer & Pratt, Ltp., A. C. ConsrouGH and J. Frirn. December 14th. 

27,605. ‘ tuapecevensente & in or relating to magneto ignition machines.” J. D. 
BELL. December 14th. 

27,608. ‘Electric thermostat.” H.G.Guxissincer. (Date applied for under 
Patents Act, 1901, May 29th, 1907, being date of application in United States.) 
December 14th. (Complete.) 

27,611. Improvements in controlled locks and latches.’’ T.O. 
Summers, O. J. Wooron, T. Hitt and H. GREEN, trading as The Reliable 
Lock and Brass Foundry Co. December 14th. 

27,614. ‘Improvements in conduits and casings for wires and cables used for 
electrical purposes.”” R.H. Fry. December 14th, 


PUBLISHED SPECIFICATIONS. 


Oopies of any ml obtained of Messrs. W. P. 
THompson & Holborn C., and at Li 1 5 


1906. 


MrrtHop oF AND APPARATUS FoR Propucine ELECTRICITY BY Steam. H. E. Fry. 
18,624. August 20th. 


ManvFacture oF Exzcrric ConDucTors, MORE ESPECIALLY APPLICABLE FOR.USE 

as IncanpEscinc Bopies ror Lamps. W. 0. Coolidge. 28,334. 

on 20th. (Date applied for under International Convention, May 9th 
1905.) 


MANUFACTURE OF ELECTRIC ConDUCTORS, MORE ESPECIALLY APPLICABLE FoR Usz 
as INcCANDESCING Bopres Exzecrric Lamps. W,.C. Arsem, 28,385. Octo- 
ber 20th. (Date applied for under International Convention, May 9th, 1906.) 

MANUFACTURE OF ELECTRIC CoNDUCTORS, MORE ESPECIALLY APPLICABLE FOR UsE 
as IncanpEscinc Bopres in Exectrric Lamps. W. O. Coolidge. 28,336. 
og 20th. (Date applied for under International Convention, May 9th, 
1906.). 

Apparatus. H.Schorn. 26,219. November 20th. (Date 
applied for under International Convention, November 20th, 1905.) 

Avuromatic TELEPHONE DisTRict SySTEM AND MEANS FOR UsE IN AUTOMATIC 
TeLtzPHony. R. W. James. (The Automatic Electric Co., United States.) 
26,301. November 20th. 

Trme-ALARM ELEctTRIC SigNALLING. G. C. Maas and G. H. Gowing. 26,524. 
November 22nd, 

Exxcrric Arc Lamps, H.W. Headland and F. Plutte. 26,620. November 23rd. 


Reczrvers. A.Graham. 26,872. November 26th. 


Exectro-MaGnetic Ianrtion Devices ror InreRNAL-ComBusTION Enaines. The 


firm of R. Bosch. 26,982. November 27th. (Date applied for under Inter- 
national Convention, November 28th, 1905.) 
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Vol. LXI, 
‘No, 1570, 


DECEMBER 27, 1907. 


Registered at G.P.0, 


as Newspaper, 


LONDON: PUBLISHING OFFIOR. 4, LUDGATA BILL, E. a SUBSCRIPTION per annum, P 
que, Bérlin: and #1 


in Great Britain, 19s. 6d,; Canada, £1 1s. 8d. 


Paris: Borveav & Contiaen Librairie Etrangére, 22, Rue de la Ban 


3 to all other countries, 30s. 


Telegraphic Address: “‘ Ageekay, Loudon.” A BC Code. Telephone Nos, 933. Holborn ; Central 4425 (Editorial only). 
Viotoria Worke, and Ji 14, Union Court, 

out. a? Head Office Works: Riverside Works, Doncaster. & Pry 
THE RANKINE PATENT FEED | |. Dr. CASSIRER & CO., 
‘WATER FILTER CO., Ltd., DYNAMO & Speciality in Silk-covered Wires. 


14, Water Street, 
. hi 


London Office Thos, 8, Rice, M.I.Mech.E., 
60, Watling Street, 


TRAFFORD MOTOR. 
co., Ltd. 


ENQUIRIES INVITED. 


London Depét: @. STRAUS & 60., LTD., 


211, Upper Thames S&t., London, E.C. 


RUMNEY 
ann RUMNEY, 
125, STRAND, W.C. 


THe ELECTRIC CONSTRUCTION 


COMPANY, LIMITED; 
Electrical Eogineers and Contractors. 


MOTORS, . SWITCHBOARDS 
Of won Size and Description, 
Works: 


Head Office 
LONDON, Ec. WOLVERHAMPTON, 


BRISTOL’S 
RECORDING INSTRUMENTS, 
For Pressure, Temperature and Electricity. 


J. W. & GC. J. PHILLIPS, 
23, COLLEGE HILL. LONDON, E.C., 
And 7, Park Square, LENDS. 


a= Kindly note Change of Address. 
COMMUTATOR WESTERN ELECTRIC CO., | CHURTON 
¢ COMPOUND. A.C. & D.C. GENERATORS & 
Samples for Gd. Victoria Embankment, W.C. MOTORS. 


State whether for Carbun or Metal Brushes, 


PALITE COMPOUND COMPANY, 
Parliament Mansions, Victoria Street. 


and North Woolwich, &. 


| See Advertisement, p. 60., 


“T. HARDING CHURTON & CO., 
. Atlas Works, Water Lane, LEEDS. 


CANNON STREET 


‘Flame Lighting. 


FOR PARTICULARS 


APPLY 
CHINGFORD. 


HALIFAX, 
YORKS. 


4&Wo 


MOTORS, 


Alternating and Continuous. 


GILBERTS 


CONNOLLY BROS,, Ltd, 


tor 
WIRES AND CABLES, 


See Advertisement last week, p. 8. 


THE PUREST and SEST 
ACCUMULATOR ACID. 


CECIL HODGES 


AND CO., 
SWITCHBOARD & INSTRUMENT MAKERS, 
Balfour House, Finsbury Pavement, LONDON, E.C. 


SWITCHBOARDS. 


H. N. MORRIS &CO., 
Manchester, 


J. G. WHITE & COMPANY, Ltd., 
Electrical, Mechanical & Civil Engineers, 
GENERAL CONTRACTORS, 


9, Cloak Lane, Cannon St., London, B.C. 


Tel.: Whitteriok, London, 
Telp.: 8806-7-8 London Wall, 9686. Central, 


THERMIT LIMITED, 


27, MARTIN’S LANG, 
CANNON STREET, 


LON DON, E.C. 
Alumino Thermie Welding Process. 
GRATELESS 
= R T Hi! UNDERFEED 
SFOKERS. 


ERITH'S ENGINEERING CO., Lté.. 


7m Gracechurch 8t., LONDON. 


THE 


MIRRLEES WATSON 
Co., Ltd., 
Glasgow. 


CONDENSING PLANT. 


N.C.S. 


- 


INSULA TION’ TESTING SET, 


The “ OHMER.” 


Latest, Lightest, Best, and Cheapest. 
NALDER Gros. & THOMPSON, id. 


84, Queen London 


Advertisement Index see page 64. 


age inclusive, vee 
4) 
ae 
Speciall Made by 
‘ F. W. BERK & Co... Ltd., 
2 WORKS—Stratford and Swansea 
36, Queen Victoria St., 
“ley, 
See page 67, 


TRAFFORD PARK, 
MANCHESTER. | 


- Telegrams: KORTING, LONDON. 
Telephone: 49, Victoria. 


CTOR CONDENSERS. 
IMPROVED 


-NON-RETURN VA 


{ 


AUTOMATIC EXHAUST 


HIGH EFFICIENCY 


CENTRIFUGAL PUMPS. 


HIGH VACUUM 


CTOR CONDENSERS 


FOR STEAM TURBINES. 


AL REVIEW December 27, 4 
: 
‘3 


December 27. 1907.1 THE ELECTRICAL REVIEW. % [8] iii 


Coneumors: IMPROVED GOAL EASIFYING PLANT. 


SPEGIALISTS IN 


Further 20,000 a.p. Plant now in course of construction. 


AMMONIA and BY-PRODUGT RECOVERY PLANTS & MANUFACTURE and UTILISATION OF GAS 
For POWER, HEATING, MELTING, &c., &e. 


THE GAS POWER & BY-PRODUCTS CO., LTD., 0w. 


[ PARTRIDGE CARBON Brushes. | | GILBERT GILKE 


THE “GROVER SPRING 
WASHER” NUT LOCK. 


Invaluable wherever a nut is liable to 
vibration. Made in all sizes, from 8-16 in. 
upwards, 

Over 100,000,000 in use. 


| YORTEX TURBINES. GIRARD "TURBINES. PELTON WHEELS. 


Wri Particulars, 
GROVER & Ld., whart London, TURBINES OF ALL CLASSES te for 


ARC LAMP LOWERING CEARS. 
WINCHES . WIRE ROPE. 
PULLEYS, ETC. 


= Fellow of the Chartered of Patent Agents, 
orf. Ex No St., London 
ATENTEWS HANDBOOK.” Post free on Application 


Mr. J. G. LORRAIN, M.1.£.E., M.1.M.E., &c., 


Gd. Low Voltage., Sd. High Voltage 


Consol Eleotrio Lamps 
11, VICTORIA STREBT, 
LONDON, 


ROBURINE 


SWITCH 


HANDLES 


are the 


BEST and CHEAPEST 


_on the Market. 
REDUCED PRICES 


TUustrated List post free from 


The ROBURINE COMPANY, 


16, Vietoria Street, London, $.W. 


a 
— 
a 
Telephone:3186.Central. 
. 
Sir Wehave been aclualmakers of this maual 
sincé iLwas invenled.We havetuilt up a 
D'HEINR TRAUN 3SONS 
MANAGER. 
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BELLISS MORCOM, 


BIRMINGHAM, ENGLAND. 


London Office, 8, VICTORIA STREET, $.W. 
Telegrams: Belliss, Birmingham. 


ESTABLISHED OVER 
50 YEARS. 


1500-KW. SET AS SUPPLIED TO LEEDS, HACKNEY, DUBLIN, LONDON BIRMINGHAM, &c. 


ENGINES AND CONDENSING PLANTS, 


- 9300 ENGINES, representing upwards of 600,000 H.LP. Built. 


HOFFMANN 


¢ E: 


STANDARD SINGLE ROW BALL 
JOURNAL BEARING. 


FOR 
MOTOR CARS, 
SHAFTING, 
MACHINE 
TOOLS, 
AND 
MACHINERY 
OF 
ALL KINDS. 


BALL BEARINGS AND STEEL BALLS. 


We will gladly send you one for trial on approval If you will let us know which size would suit you best. 
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FREDERICK SMITH AND COMPANY, 


WIRE MANUFACTURERS, LIMITED, 


Contractors to British and Foreign — and Railway Companies. 
Telegraphic Addresses :—‘ MANCHESTER”; ‘“‘SMITH, HALIFAX.” 


COPPER WIRE 


100 Per Cent. Conductivity. All Sizes to ‘OO1. 
; & , ¢° Hard Drawn H.C. Copper Line Wire; Special Tinned Wire. 


(RADE MARK’ 


COPPER TROLLEY WIRE, 


Specially Prepared and Tested ; Half-Mile and Mile Lengths. 


WIRE 


(*<Cog Wheel Brand,.’’) 


CGC QUALITY, for Telephone Lines, &c. 


Telegraph Line Wire to all Specifications ; Galvanised Patent Steel Wire ; 
Miny Wire and Guard Wire for Trolley Lines ; Galvanised Steel Strand. 


Telegrams: “ ELECTRIC, LONDON.” TELEPHONE No. 8105 London Wall. 


THE LONDON ELECTRIC WIRE 


Offices and Warehouse: PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. 
Works: LEYTON, E. 


MANUFACTURERS OF 


CABLES ‘OF LIGHT, MEDIUM AND HIGH 
INSU LATI O N for Electric Lighting; Electric Power ; Telegraphs and 


Telephones. 


Sl LK COVERED WI RES - Copper, Platinoid, Eureka, &c., for 


Electrical Instruments, Electric Bells, &. 


COTTON COVERED WIRES, STRIPS & CABLES 


for Dynamos. 


FL EX! B LE co R DS of all descriptions tie Incandescent ‘iia &e. 
DYN AM O B R US H ES: Ordinary type; Sparkless,” and Self- 


Lubricating.” » 


PLATINOID, EUREKA «uz RESISTANCE WIRES. 
FUSIBLE WIRES FOR CUT-OUTS. | 


Jointing Materials; Varnishes and Sundry Appliances. 


~ Contractors to H.M. Government and the leading Electric Light and Telephone Companies, PRICE LISTS ON APPLICATION. 
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The “PRESCOT” MIDGET 


Registered No, 498,711. 


Please ask for 


Pamphlet P 55. 


1/3 FULL SIZE. 


MADE AT PRESCOT BY- 


CUT-OUT. 


The smallest 50 ampere 
Iron-Clad Cut-Out on 
the Market. 


Absolutely safe on a 
250-volt Lighting Circuit. 


British Insulated G Helsby Cables, Ltd., 


Electrical Cable Makers and Engineers, 
Works: PRESCOT, HELSBY and LIVERPOOL. 


MANUFACTURERS. 


Electrical Accessories and Electrical 
Fittinge for Export. 


15, , GERRARD ST., SOHO, LONDON, W., 


BNGLAMND. 
Branch at BIRMINGHAM. 


SEND FOR ILLUSTRATED CATALOGUE. 
Bo SPECIAL DESIGNS AND QUOTATIONS SUPPLIED IF REQUIRED. 


Our well-known type of Keyholder well maintains its unique position 
in the Trade as the BEST AND SAFEST KEYHOLDER ON THE 
MARKET. Do not be put off with substitutes. 


Ss. PAHGE 


BERLIN, N.W. 5. 


Draht-Emaillon. Plaston. 


The Leading Varnish and Colour Works for Electrical Purposes, 


VARNISHES, 


Transformer-Lack. Chin-Chin. 


PROSPECTUS ON DEMAND. TRADE MARKS REGISTERED \ 


{Ae F. AMMON, Sole Agent for Great Britain, 5, Cross Street, Manchester. ” 


co., | 


| | If 
| ij PRESCOT 4 | 
@ 
= 
= 


1907. 


‘December 27, 1907.) 


THE ELECTRICAL REVIEW. 


FOR 
HIGH SPEED 


FOR 
GAS and OIL 
ENGINES. 


INDICATORS 
OPERATED 
ELECTRICALLY. 


IMPROVED 
REDUCING GEAR. 


SIMPLICITY 
are the SPECIA 
of the CROS 


SPECIAL INDICATOR & 


STEAM GAGE & VALVE COMPANY, 


PATENT 
EXTRACTOR 


FROM EXHAUST STEAM. 
For Condensing or Non-Condensing Steam Engines. 
THE BEST METHOD OF PREVENTING GREASE &c., 
PASSING INTO THE BOILERS. 


HAND OR AUTOMATIC DRAIN WITH 


STEAM ENGINES. . COMBINED COLLECTING CHAMBER. 


STEAM TRAPS 


THE VERY LATEST. 
New Design for High Pressures and Superheated Steam. 


Send for Particulars. 


and ACCURACY 
CHARACTERISTICS 
BY INDICATOR. 


SOLE MAKERS: 


Queen Victoria Street, LONDON, E.C. W 58 HAIGH & co Ltd 
ay ag 


— Plane Street, OL. DHAM. 


CHEAP 


WORKS : BOURTON, DORSET. Telegrams: Hindley, Bourton, Dorset, 
LONDON: 11, Queen Victoria St., E.C. Telegrams: Steamport, London, 


~——SUCTION GAS PRODUCERS | 


AND 


ELECTRIC LIGHTING 
GAS ENGINES. 


Perfectly steady light equally from full 
load to one incandescent lamp. High 
speed of rotation, securing low first 
cost of dy E ny of sp ; 
accurate governing; silent exhaust. 
Any good make of dynamo supplied. 


Telegrams : “Cuivre, London.” 
ele : 186 Eastern. 
go” x 32” x 18 


COPPER EXPANSION TEE 


15 made for the L it 
Generating Station in 


EXHAUSTING TURBINE 
ENGINES. 


FITZROY WORKS. 
HIGH-CONDUCTIVITY 3521 


CASTINGS and 
COPPER FORGINGS. 


WROUGHT-IRON PLATE WORK OF ALMOST EVERY DESCRIPTION, 


JOHN DORE & CO., GALVANISED OR UNGALVANISED, UNDERTAKEN IN CONNECTION 


Coppersmiths and Brass Founders, 
BROMLEY, MIDDLESEX, 
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PHILIPS 


Great 
Varlety 
EAP Lamps of * of all 


FERIOR Quality, 
having been foisted on sorts of 
as the ‘GENUINE Fancy 
PHILIPS’ Lamps, we Lamps. 
Kindly request, in case 


of doubt as to the 

Ask for our 
genuineness of OUR Hom 
Make, to submit us the Trade only. =, 
sample lamps for identi- 
fication. 

The 


We have only One “PHILIPS” 
Quality, viz., the BEST, Lamps are 
and no second Quality unparalleled. 
will be supplied by us, for 
which please duly note. Reliability. 


STANDARD H.V, PATTERN. 


BRONSKOL CONTACTS 


_ For DYNAMOS, MOTORS, and 
TRAMWAY TROLLEYS. 


USED BY ALL THE LEADING ELECTRICAL 
FIRMS IN EUROPE. 


HIGHEST CONDUCTIVITY. 
SPARKLESS. ECONOMICAL. 


AKTIEBOLAGET BRONSKOL, Stockholm. 


Microscopie Section of Bronskol. ARCHIBALD CAMPBELL 27, Chancery Lane, LONDON, W.C. 


The Microscopic Photographs made by the Royal Testing Institute of Stockholm. ' 


HECNUM RESISTANCE WIRE 


Non-Corrosive and (in use) Practically Indestructible. SYSBLEADENHALL STREETE'C: 
Used hy the most important Electrical Works. 


Specific resistance 48 michroms per centimetre cube. 
Temperature co-efficient 0'00014° C. Melting point over 2300° F. 
Tensile strength before annealing 61 to 66 tons per. square inch. 


Full Particulars and Prices upon Application. 


Best Price given for Scrap Resistamce Material, dees Brass, &c. 


Arthur E. Heckfor 
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Floral Festoons. 


Post us your flexible and we 
will connect on to it any 
number of ‘Handy’ Lamps 
you may order. No charge 
for connecting on lamps. 


Our Festoons have been welcomed 
by all and are being largely ordered by — 
Municipal and Leading Engineers. 


The above shows the Handy” 
Lamp as used in ordinary bayonet 


holders. 


Dainty Festoons fitted with 
Adapters and ready for use are 
supplied at very low rates. For 
Bazaars, Balls, Shop Displays, 
Churches, &c. 


This shows flexible connected 


direct to “ Handy ” Cap ; the 
“Handy” Cap, with loops Quickest 
opened out. 


Cheapest, and 
Safest 


method for temporary wiring. 


With our Festoons (made in 


London) you have 


No Waste, 
No Special Stock, 
No Holders, 


and the Lamps can be used after- 
wards in ordinary bayonet holders 


Full size 5 cp. low and high voltage 
as used with festoons. 


LAMP COMPANY, 


ELECTRIC LAMP MANUFACTURERS, : 


16, Wictoria Street,, LONDON, 8S.W. 
‘Tale hone: WEST: Telegrams, LONDON: 
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69 e 70, ALDERSGATE STREET, E.C. 


SPECIALISTS IN ELECTRIC HEATING 


PATENTEES OF THE 

Telegraphic Addresses : 4 Telephone Numbers: 
Overmantel, London.” >.< London, 7889 Central. 

“ Hawkes, Birmingham.” e elm Birmingham, 509, 
PATENT INDUCED DRAUGHT SYSTEM. 


WRITE FOR CATALOGUES. 


The Induced Draught Air-Heating 
and Purifying System lends itself 
to the economical heating of rooms 
and to the special requirements of 
the Thermal Bath, with remarkable 
results, 


Study our Catalogues for 
ECONOMY & EFFICIENCY 
in Scientific Electric Heating. “ 


All goods made at GLOBE WORKS, BIRMINGHAM, where over 1000 hands are employed. 


OIL-INSULATED CAPS 


BEST FIXING FOR INSULATORS. 


(EGNER'S PATENT. 


Higher Insulation, No Breakage, Cheaper to Mount, 
Insulators entirely Concentrical with Support. 


PARTICULARS ON APPLICATION TO 


J. BURNS, Ltd., 189, Central Street, London, EC, 


For particulars of 


‘UP-TO-DATE DYNAMOS, OZONAIR - - 
ALTERNATING AND CONTINUOUS ~ APPARATUS 


CURRENT MOTORS AND 
| and VENTILATING SYSTEM 


Send for our NEW CATALOGUE. 


F,LECTRICAL ENGINEERS should become acquainted with 
the advantages of adding OZONAIR BUSIN to their 
present TURNOVER. 


155 & 157, BERMONDSEY STREET, OZONAIR, Lid., 


LONDON, S.E._. 27, CHANCERY LANE, LONDON, wc. 
GLASGOW Offs: 189, Hope Street, Glasgow. 
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CONTROLLERS 


FROM STOCK, 
Capstans, «c. 


RODS, SHEETS & TUBES 
in all Sizes per return. 


CARSON, EVANS & CO, 
No. 3. Fenchurch Buildings, 


VLASTO, CLARK & WATSON] London. £.6. 


EBO NITE 


MARRYAT & PLACE, 28, Hatton Garden, London. 
LOUDON & CLARK, 68, Gordon Street, Glasgow. 
LOUDON & CLARK, Emerson Chambers, Newcastle. 


CABLES 


VULCANSED PAPER INSULATED, 
CABLES, A 
600 & 2500 megohms. STEEL ARMOURED 
LEAD COVERED 
GABLES. 
LARGE PROMPT 
STOCKS DELIVERY 


MADE IN ACCORDANCE WITH THE 


SPECIFICATION OF THE ENGINEERING STANDARDS COMMITTEE, 


GUARANTEED 


PLUTTE, SCHEELE & CO., 18/19, QUEENHITHE, E.C. 


BYRON HOUSE, 82 to 85, Fleet St., E.C. LONDON.” 


Works: Beeston, near Nottingham. 


Makers of TELEPHONE and TELEGRAPH APPARATUS, 
FIRE ALARMS & TESTING INSTRUMENTS, &. 


SPEOIALITY s 


TELEPHONE INSTRUMENTS 


> MAGNETO AND BATTERY RINGING, 
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Ordsal Electrical Works, SALFORD. 


London Office: 94, Charing Cross Road, W.C. 
Glasgow Office: 198a, St, Vincent Street. 
Also at 2, Hunter Street, Sydney, N.S.W. 
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Disc Grinoina Macuines | | Wells’ Waste Oil Filters. 


FOR BAPIDLY GRINDING FLAT SURFACES OR SQUARE EDGES, 
NUTS, BEARINGS, COMMUTATOR BARS, BRUSH Invaluable to Electric With Patent Sight F 
HOLDERS, ELECTRICAL SWITCHES. Light Installations and i cod Syphons. 


Will grind in 1 hour what takes 12 hours to-do by hand with file. 


all users of Machinery. 
Over 
13,000 


Sold. 


Supplied to the Prin- 
cipal Electrie Light 
Stations and Works in 
the United Kingdom, 


Pay first cost in a 
short time, as Dirtied 
Oil, which has hitherto 
been thrown away, can 
be filtered and used 
again and again. 


No. 1.—For users having only a emall quantity of oil to treat (no 
syphon) 17-in. x 9-in.  .. 

No. 2.—Two top chambers hold about 8 guilons oil, 22-in. x  10- in. 

No. 3.—Two top chambers hold about 6 gallons oil, 27-ii. x 12-in. 

No. 4.—Two top chambers hold about 12 gallons oil, 36-in. x 16-in. 

No. 5.—Two top chambers hold about 24 gallons oil, 43-in. x 23-in. 

No. 6.—Very powerful Filter for of 
54-in. x 30-in. oe 


The CABINETS ar: made of tinned ‘steel with 
galvanised iron bottoms, enamelled bright red, 
attractive in appearance. 


The PUMP isa force pump, made of polished 
brass, simple in its construction. It is serewed into 
its place, and can be easily taken out for filling the 
Cabinet from a barrel. 


PRICE, 
CAPACITY. including Crate, which is | 
not returnable. | 


50 gallons 49/- each. 
Machine, as illustrated, £20. 30 F 
WRITH FOR LISTS AND PARTICULARS, 


Ww. CANNING & CO., | 28/- | 
REAT HAMPTON STREET 
BIRMINGHAM A.C. WELLS London. 


RE-WINDINGS, RENEWING COMMUTATORS, &c. 
For all classes of Electrical Machinery. 
Wm. HARVIE & CO, Limited, 
Telegrams: “Bromide, Glasgow.” 24. McALPINE ST., GLASGOW. 


KIRCHOFF’S LAWS 


ELECTRIC TRAMCAR HAND-BOOK, 


‘ “ Paper Covers. Is. 6d. Post Free. 


IN STONEWARE & PORCELAIN STONEWARE 
Glazed without Lead, 
BATTERY JARS AND ACID JARS. 
PRICE, POWELL & CO., 


The BRISTOL. 


SEND THE ELECTRIC ACCUMULATOR 
ENQUIRIES. COMPANY. LIMITED, 


19a, Carlyle 


TELE. 2019 KENSINGTON. Chelsea, S.W. 


“RAMSDEN, CAMM & CO.. Lav. 


BRIGHOUSH, YORESHINRE, 


‘Qron, Steel and Copper Mire Drawers. 


TELEGRAPH, TELEPHONE AND CABLE WIRE. 
Coutractors to HLM. Pestmaster-Geueral, the Indias aud Colonial Governments, aud Leading Raltway Companies. 
SPEQIALITIES s—FINE SIZES OF H.C. COPPER, GERMAN SILVER, &c., WIRES. 


BEST 
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KERR CO., 


LIMITED, 


ABCHURCH YARD, CANNON STREET, 
LONDON, E.C. 


PRESTON, Lancs. KILMARNOCK, N.B. fy 


TWO STANDARD TURBO ALTERNATOR SETS 


AS SUPPLIED TO :— 


London Council Council, Midland Electric Power Cor- Hastings Corporation. 

Glasgow Corporation, poration, Dundee Corporation, 

Metropolitan Electric Sup- South Metropolitan Electric Huddersfield Corporation, 
ply Co. Supply Co., Cairo Electric Railways, 


Railway, Islington Borough Oakdale Colliery, 

Leeds Corporation, West Ham Corporation, oad | 
St. Pancras Borough Council, Bristol Corporation, as oe es 
Sydney Municipality, Ashworth, Hadwen & Co., Portsmouth Corporation, 


Sunderland Corporation, Blackpool Corporation, Powell-Duffryn Colliery. 
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THOMAS 


ELECTRICAL AND MECHANICAL ENGINEERS, 


WOLVERHAMPTON, 
REES PATENT 


GAPPED FRAME DYNAMOS AND MOTORS 


(“C” TYPE) HAVE 


‘ACCESSIBILITY, 
RELIABILITY, 


OF ERECTION. 


Protected, Ventilated and Totally Enclosed. 


Machines are fitted with 


AUXILIARY COMMUTATING POLES 
ensuring 


PERFECT COMMUTATIO 
with FIXED BRUSHES. 


WIDE SPEED VARIATION WITH 


Erecting. SHUNT REGULATION ONLY. Machine Complete. 
LONDON :— GLASGOW :— | NEWCASTLE-ON-TYNE :— 
Mansion House Chambers, 19, Waterloo Street. 3, St. Nicholas Bulidings. 
20, Bucklersbury, E.C. Telep.: 1686 ARGYLE, | Teleg.: “‘SHERET, NEWCASTLE-ON-TYNE.” 
Teleg.: TorquaTED Lonpon.” Telep.: 8874 Bang, Bet SrarTer, GLAscow,” 


Motors DYNAM 


Telegrams : 
“INTERPOLE,” LONDON. 


Telephone No. : 
LONDON WALL, 288. 


HEAD 93, Union Court, Old Broad Street, 
OFFICE: LONDON, E.C. 
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Searchlight Projector 


| 


E manufacture Searchlight Projectors for Naval, Military, and 

Mercantile purposes, also special Projectors for the Night 

5 Navigation of Canals, and for Locomotive Headlights (for 
giving duplex beams), ctc. 


Our Machines are of first-class construction throughout, giving the 
highest efficiency obtainable, and possessing many novel features. 


We manufacture Projectors in many standard sizes, fitted with mirrors 
ranging from 7 in. to 36 in. diameter. The mirrors are of the very best 
quality of either the “ Mangin” or “ Parabolic” pattern. Dispensing 
lenses are provided when required, also special lenses giving the dark 
interval specified by the Canal Companies. Horizontal Lamps of a very 
special pattern are employed, and these are arranged to operate automatically 
or by hand, as desired. 


Lamps with hand feeding mechanism only can also be supplied. 


PLEASE ASK FOR CATALOGUE “‘H.” 


VICTORIA WORKS 


CHARLTON.S.O. KENT 
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_Braulik’s ‘Eclipse’ fists, 1 
Flame 
Arc Lamp 
1907B and 1908 Pattern. 


Standard quality guar- 
anteed throughout. 

Inclined Carbons for 
direct or alternating 
current. 

Perfect working. 

Sunlight and pearl 
white light. 

Small current consump- 
tion. 

Reasonable prices. 


— to Tal NG GEA 
RED Simple 
throughout the world 0 é FFECTIVE & RELIABLE 


Immediate Delivery 


— where not repre- 


= end CUT GEAR 


“sua{ng 03 UO dwey eidwes 


Arc. Lamp Couplings 
and Winches. Telegram: 
GEARING_ 
G. BRAULIK, 
7, Broken Wharf LaRGcest 
LONDON, E.C. MAKERS 
Telephones : 


Telegrams : ms: London. 


| See “ECLIPSE” Lamps at Olympia. 2AVID BROWN & SONS,Lm 


HUDDERSFIELD. 


LONDON & BIRMINGHAM. &¢., &¢. 


Switches, Fuses. 

Distribution Switchboards. 

Low and High Tension Central Station Switchboards. 
Motor Starters, Controllers, Battery Regulators. 


MINING SWITCH GEAR : 
and ENCLOSED A Speciality. 


Lists on Application to Surrey Works, Smethwick, X Dent. 


BROTHERS. 


Electrical and Telegraph Engineers and Contractors, 


MAINS for 


POWER, TRACTION, &c., 


CGMPLETE INSTALLATIONS 


PNEUMATIC TUBES ror transmission oF PAPERS, &c. 


Teleg: em3:—" SUPRA, LONDON.” ‘Telephone No, 12,249 Central. 12, WH ARF RO AD, LONDON, N. 
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ELECTRIC 
TEA 
KETTLES. 


QUALITY. 


No other form of Tea _ Kettle possesses. the 
advantages of cleanliness, economy, absence of soot, 
smell, or poisonous gases in so eminent a degree as 
do the B.T.H. Electric Devices. The current is applied 
just where it is required to heat the contents of the 


kettle, and very little, if any heat is lost through radiation. 


The capacity of each kettle approximates three 
pints, and they are supplied with different heating units, 
one of 250 watts for boiling hot water, and the other 


of 500 watts for boiling cold water. 


At this season of the year these devices should 


command a quick and ready sale. 


THE 


BRITISH' THOMSON-HOUSTON CO., LTD., 


Electrical Engineers and Manufacturers, 


Head Office and Works: RUGBY. 
LONDON: 83, Cannon Street, E.C. GLASGOW: 91, Wellington Street. 
MANCHESTER: 30, Cross Street. NEWCASTLE: Collingwood Buildings. 
SHEFFIELD: 41, Church Street. LEEDS: Greek Street Chambers. 


Address Enquiries to nearest Branch Office. 
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SURPRISING ECONOMY in 
CURRENT, OIL and WEAR, 


BY USING THE RELIABLE 


D.W.M. BALL BEARINGS 


ON DYNAMOS, MOTORS, VENTILATORS, &c. 


Let us send you our IVE List and assist you with our advice. 


ELECTRICAL INTERLOCKING.  caverat icon 


The Board of Trade have again an urged the necessity of combining the Lock,”’ and Block,” by actual connection the 
Instruments and Loc Levers, to effect inter- working.”’ This Py together with Supplementary Automatic Train 
reliably accomplished and brought into ratebony we on several lines by Messrs. under mee m of various Patents granted or watlgeed bet to oon 
Diploma of Honour (the Highest Award), h, 1890. For Particulars, Plans and Estimates, | apply to 


SAXBY & FARMER, Ltd. Railway Signal Contractors, 53, Victoria Street, WESTMINSTER, LONDON, 8.W, 
Manufacturers of Ratlwuy Signals, Oabins, Interlocking Levers, Block Instruments, and Signal Work of every deseription, Electrical and Mechanieal, 


Brush Turbo-Generators 


For Alternating or Direct~ Current. 


Remarkable 
success has 
been gained 


Brush Turbo- 
Alternators 
are the most 


with Brush 
Continuous 
Current Turbo Economica 
Sets from 200 Plant yet de- 
to 800 KW. signed. 


1000 KW. TURBO-ALTERNATOR, 


| | ELECTRICAL | 
BRUSH encineerinc LOUGHBOROUGH. 


BOILER MOUNTINGS. 
Turnbull’s Patents 


USED THE WORLD OVER. 


VALVES! VALVES! VALVES! 


ALEX. TURNBULL & CO., Ltd. . TELEGRAPH : | TELEPHONES: 


“Valve, @lacgew.” Nationsi: 4304, 


 GISHOPBRIGGS. GLASGOW. ; Code, “Western Union.” Corporation $._49. 
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MAXIMUM-EFFICIENCY 
MODERN:DESIGN 
‘COOL-RUNNING 


THE ELECTRICAL REVIEW SOPPLEMENT. 


WRITE-TO- VERITYS-[22 
PLUME@VICTORIAWORKS 
ASTON: BIRMINGHAM 


CKER CO. 


XC 


Mark 


IMPROVEMENTS 


TWO-WAY 
SWITCHES. 


The Rocking Arm ts now insulated from both the 
CONTACT ENDS and the HANDLE, the Ebonite 
Insulation In the latter belng bushed with brass. 
The Handle is therefore protected by 

DOUBLE INSULATION. 


DOUBLE INSULATION 


BETWEEN 


LIVE METAL & HANDLE. 


LONDON : BIRMINGHAM : GLASGOW : NEWCASTLE : BELFAST : 
Kings Road, Hay Mills. 7 
217, Shaftesbury “ 11, Bothwell Street, Messrs. Parkinson & Co. Mr, J, Ardrey, 
Avenue, 50 Nicholas Street, High Street, 
, 
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‘| To Central Station Engineers. 


PLANT BOILER-HOUSE 


will ensure yu LOW COSTS PER UNIT, LOW FUEL COSTS; 
will KEEP DOWN REPAIRS and MAINTENANCE COSTS, 
and secure GOOD FINANCIAL RESULTS. 


BENNIS = 
Stoker's and Compressed Air Furnaces, 
™ BENNIS - - 
E N Ry i Sey 


Elevators and Conveyors, 


ARE 


ESTABLISHING RECORDS and 
SAVING FORTUNES in 
ELECTRIC LIGHT and POWER 
STATIONS all over the World. 


Write for Free Illustrated Pamphlets describing BENNIS 
Plant in operation. 


BENNIS, LITTLE HULTON, BOLTON. 


London Office: Nos.: 13 Farnworts. Telegraphic Addresses: Bennis, Hunton.” 
28, VICTORIA ST., S.W. 627 Victor. “ Bennis, Lonpon.” 


Lord ‘Kelvin's Patent 


ACCURATE ON { CIRCUITS. 


STRAY FIELDS. 
WAVE FORM. 
UNAFFECTED FREQUENCY. 


BY POWER FACTOR. 


The Portable form of this instrument is particularly suited 
for Meter Testing, and is used in the Board of Trade 
Laboratory as a sub-standard. 


PORTABLE FORM. 


KELVIN & JAMES WHITE, 


LIMITED, 
18, CAMBRIDGE STREET, GLASGOW, & 66, VICTORIA STREET, LONDON. 
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“WARWICK” D.P, DISTRIBUTING: FUSEBOARD. 


Suitable for 250-volt Circuits. 
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Manufacturing Electrical Engineers, 


28, West Campbell Street, GLASGOW. 


Makers of | 


ELEGTRIG LIGHT FITTINGS 
and ACCESSORIES 


to meet all requirements. 


SWITCHBOARDS, 
Patent “A.B.” and “Q.B.” Main Switches, 
Distributing Boards, Main Fuses, Lampholders, &c. 


Send us your Enauiries. 


Warwick Works, Coventry Road, BIRMINGHAM. 
11, Charing Cross Road, LONDON, W.C. 


Telegrams : McGEOCH,” Glasgow, Birmingham and London. 


GAS ENGINES, 


From 200 B.H.P. to 3000 B.H.P., 


FOR SUCTION, - 
PRODUCER, 


COKE OVEN, 
BLAST FURNACE 


Mather 


OR 


Salford Iron Works, MANCHESTER. 
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Simple, Cheap, Accurate. 


For PENNIES, SIXPENCES, 
or SHILLINGS. 


THE MORDEY-FRICKER ELECTRICITY METER CO., 


82, Victoria Street, Westminster, 


MORDEY-FRICKER ELECTROLYTIC PREPAYMENT METERS. | 


ARE YOU IN TROUBLE WITH YOUR MAINS? 
TF SO WRITE FOR PARTICULARS OF OUR 


Direct Reading Fault Localizer (RAPHAEL PATTERN). 


Cheap, Accurate, Reliable and Compact. 


NALDER Bros. 


12, CARTERET STREET, _ AWNE’S GATE, WESTMINSTER, 8.W. 


Telegrams “Szconm, Loxpon,” . ‘Telephone: 779 WESTMINSTER, 


- Plate, Paper, Cloth, Rings, Tubes, Troughs, Segments, Cylinders, Bobbins. 


ORIGINATORS and PATENTEES: 


THE MICANITE & CO., Works, Walthamstow, London, E. 
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STELLITE MOTORS 


FOR CONTINUOUS CURRENT. 


SUITABLE FOR DRIVING ALL GLASSES OF MACHINERY. 


Efficiently and compactly designed. Superior workmanship throughout. Perfectly ventilated, therefore 
cool running. Built for severe service. Liberally rated Guaranteed to give satisfactory results. 


q The maximum power which can be developed and sustained by an electric generator or motor 

depends almost entirely on its tendency to develop heat in the armature. The phenomenal success 
of our new pattern machines is largely due to the special features embodied in the construction of our 
armatures in order to reduce this heating effect to a minimum. The armature coils are of maximum 
current-carrying capacity, ensuring but small heating due to resistance, and carefully designed apertures 
are left for the purpose of efficiently ventilating the machine when in operation. , 


There are no freak characteristics in our machines, they are built on the most approved 
principles. of modern engineering practice and are guaranteed to do the work for which 


they are rated. 3 


ASK FOR QUOTATIONS. 


THE ELECTRIC & ORDNANCE ACCESSORIES Go. Lo., 


STELLITE WORKS, 
BIRMINGHAM. 


Telegrams: “ Stellite, Birmingham,” Telephone: Trunk Calls, No.9, Birmingham. . 
Contractors to H.M. War Office, Admiralty, and other Government Departments. 
; AGENCIES. 


LONDON: Sloan Electrical Co., Ltd., 15, Fore Sirezt Avenue, E.C. 

LANCASHIRE, CHESHIRE, &c : The Electric & Ordnance Accessories Co., Ltd., 196, Deansgate, Manchester. 
NORTHUMBERLAND ,.DURHAM, &c,: J. Morley, Consett Chambers, New: ‘Tyne. 

THE MIDLANDS: The Electric & Ordnance Accessories Co., Ltd., 27, Upper Priory, Birmingham. 
SCOTLAND: J. & A. Anderson, 231, St. Vincent St., Glasgow, 

HANLEY & DISTRICT : The Electric and Ordnance Accessxries Co., Lt4., Shelton Potteries, Hanley. 

SOUTH WALES & SOUTH-WEST OF ENGLAND: C. R. Hough, 23, Woodland Park, Newport, Mon. 
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CARBONE 


CARBON BRUSHES 


FOR 
PRICE LIST AND ALL INFORMATION ON OUR DIFFERENT QUALITIES ON APPLICATION. 


WATER LANE, GREAT TOWER ST., E.C., LONDON. 


Telegrams : VICKERS, SHEFFIELD. On Admiralty & War Office Lists. 


VICKERS’ 
INDUCTION 


MOTORS 


COMPLETE EQUIPMENTS FOR 
ELECTRIC DRIVING OF FACTORIES. 


+ 


MAKERS OF 
CONTINUOUS and ALTERNATING CURRENT 
GENERATORS and MOTORS OF ALL SIZES. 


VICKERS’ INDUCTION MOTOR. 


EARTHING CLIPS 
AND SOCKETS 


For Full Particulars Apply: 


Metallic Seamless Tube Co., tta. 
Wiggin Street, Birmingham. 
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GREATLY REDUCED PRICES, 


We are now able to supply the 


Stanoarp “ELEKTRA’ Fuat-inons 


in Simpler Finish at 


None of the essential advantages which have MADE 
the reputation of these Irons are sacrificed. 


JUST AS DURABLE. JUST AS EFFICIENT. 


ISENTHAL & CO., War, india, and Cooma STREET. 


A Steel possessing all the qualities of a 
3°, NICKEL STEEL at ONE-HALF THE COST. 
Suitable for all purposes where a Steel of 
high tensile. strength, combined with great 
power of resisting shock, is required. 


For Full Particulars apply to 


NICROBALT STEEL CO., 


47, Victoria Street, London, S.W. 


& TRANSFORMER SHEETS, STRIPS & STAMPINGS, 
| SWEDISH BARS. ROUNDS, SQUARES. FLATS. 


TURNER 


Telegrams: Lonpon.” 
EstTABLIsHED 1870, 


Bars, 


Rough 
MILD STEEL CASTINGS FOR MAGNETS. 
BRIGHT DRAWN CHARCOAL IRON AND STEEL ROUNDS, SQUARES, FLATS, HEXAGONS. 


Telephone 855 Central, Plain aia Slotted. 


Lieber’s Code used. 


THE UNITED ELECTRIC CAR COMPANY, LTD., 


PRESTON, Lancs., 


Manufacturers of Railway Carriages, Tramcars for Electric Traction, 
Motor Bus Bodies and all kinds of Rolling Stock for Light Railways. 


PRESTON, LANCS. 


Registered Office and Works:—STRAND ROAD, 


4 
iil 
i 
= 
ian 
TRADE MARK 
R O B : 
| 


VIIT = [28] THE ELECTRICAL REVIEW SUPPLEMENT. December 27, 1907. 
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HENRION 


As Supplied to 


PRINCIPAL RAILWAY COMPANIES, CORPORATIONS, ELECTRICITY SUPPLY WORKS, an 
OTHER LARGE USERS in the United Kingdom and Colonies 


Continuous Current Open Type Arc Lamps (Three qualities + , #+, +#.), 

Alternating Current Open Type Arc Lamps, Enclosed Arc Lamps, 

Vertical Feed Flame Arc Lamps, Converging Feed Flame Arc Lamps, 
; Projectors, Electric Welding, &c. 


DAILY OUTPUT OF WORKS, 1,000,000 CARBONS. 


For Prices, Particulars and Free Samples for trial, apply to the Sole Agents :— 


GEIPEL & LANGE, Wulcan Works, st. thomas St., LONDON, S.E. 


Telegrams and Cables: Paretta, Lonpon. Telephones: 594 Hop (2 lines); Code ABC (4th and 5th Edition). 


ELECTRIC DRIVING in the SMALLER TRADES. 


_ITIS ON THE VERY ELE- 

MENTS OF A SUBJECT 
THAT ILLUSTRATION 
IS MOST USEFULLY 
BESTOWED. 


This illustration shows 
one of our 


LUNDELL MOTORS 


driving a 
LINE OF MELANGEURS. 


We have installed over 1000 #.H.P. 
Electrical Plant in these Works. 


We manufacture and sup- 
ply ELECTRIC MOTORS 
(both alternating and con- 
tinuous current) for all 
purposes, and our List 
No. 1028 gives illustrations 
and descriptions of a large 
variety of uses to which 
they have been put in the 
smaller trades. 


Send for Copy. 


J. Hi. HOLMES & CO., Electrical Engineers, NEWGASTLE-ON-TYNE. 
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THE 


CHEAP PREPAID 


Relating to Situations Vecind, Situations Wanted, Businesses Wanted, Businesses for Sale, Patents for Sale, 
_ Specific Articles of any Kind Wanted, or for Sale or Exchange, are inserted at the rate of ONE Peay 
Box Number and “Electrical Review” Address count as Seven Words. 


Per Word (minimum Is.) 


Three Consecutive Insertions for the Price of Two. 
LATEST TIME FOR RECEIVING 9.30 a.m. THURSDAYS. 


Where Advertisements are to be answered to a given Number at the *‘ Electrical Review” Office, applications for Names 
and Addresses of the Advertisers will be entirely disrcgarded, and Letters giving Incorrect Box Numbers will be destroyed. 


*,* The Scale does not apply to Trade Advertisements, terms for which can be had on application to 4, Ludgate Hill, London, E.C. 
OFFICIAL NOTICES, &c., Is. per Line in Column. 


The ELECTRICAL REVIEW is the recognised medium of the Electrical Trades, and has 
mi far the LARGEST CIRCULATION of any Electrical Industrial hase in Great Britain. 


“ELECTRICAL REVIEW” 


ADVERTISEMENTS 


ARE FORWARDED NIGHTLY. 


Unless otherwise instructed, ALL LETTERS in answer to with a Box number 


Postages incurred are charged at cost. 


WHEATLEY KIRK, PRICE & CO. 


LONDON, MANCHESTER AND 
NEWCASTLE-ON-TYNE. 


ELECTRICAL and MECHANICAL 
VALUERS, 
AUCTIONEERS & 
ARBITRATORS. 


46, WATLING STREET, LONDON, E.C. 
16, ALBERT SQUARE, 26, COLLINGWOOD STREET, 
MANCHESTER. NEWCASTLE-on-TYNE. 


Telegrams : “ Indices, London" ; “ Indicator, Manchester"’ ; “‘ Indicator, Newcastle-on- 
Telephones : 5817 Bank, London ; 8218 Central, Manchester ; 3229 8229 Central, Newcastle-on- 


(EsTaBLIsHED 1850) 


SITUATIONS VACANT. 


Latest time for recelving 9.30 a.m. Thursday. 


f letters are not to be delivered to certain firms or individuals (if 
known), instructions to that effect should be sent to the Manager of the 
ELECTRICAL REVIEW, who will do his best to carry out such instructions. 
Letters of applicants cannot in such cases be returned to them, nor can 
the names of Advertisers using a number in any way be disclosed. 


Original Testimonials should never be sent. 


THE BRITISH CORRESPONDENCE SCHOOL 
OF 
ELECTRICAL ENGINEERING. 


TECHNICAL DIRECTORS: 
FRANK BROADBENT, M.I.E.E. (Consulting 
ANDREW STEWART, A.M.I.E.E. 


OR Fees and Syllabus of Courses apply to THE BRITISH 
CORRESPONDENCE ScHooL oF ELECTRICAL ENGINEERING 
(B. Dept.), 36, Maiden Lane, Strand, London, W.C. 6189 


ELECTRICAL ENGINEER’S DEPARTMENT, 
Devonport Dockyard. 


HERE are vacancies for a few Armature Winders with good 
experience in continuous current work. Wages commencing 
at 36s. for 48-hour week.. 

Applications, stating age and full particulars, and copy of refer- 

ence if possible, to be addressed to— 

THe ELECTRICAL ENGINEER, 
H.M. Dockyard (North), 
Devonport. 


SITUATIONS VACANT.— Continued. 


COUNTIES OF NORTHUMBERLAND AND DURHAM. 
ELECTRIO POWER SUPPLY. 
Junior Assistant Engisceers. 


N connection with this supply, there are now further vacancies 
for Junior Assistant Engineers, and the Newcastle-upon-Tyne 
Electric Supply Company, Limited, are prepared to receive appli- 
cations from apprentices out of their time or young men who have 
been through a college course of electricity. 


Remuneration to commence at the nominal wage of 10s. per 


week for the first year, and 203. per week for the second yéar. 


Applicants will be required to sign an agreement to remain in the » 


company’s service tor two years, during which time they will pass 
through one or more of the large power stations, and different 
classes of sub-stations, and will also gain experience in other work, 
including distribution of polyphase and continuous current for 
town lighting, tramways and railways, and also power supply to 
large manufacturers’ works. 

Applications, stating age (minimum 19) and training, to be. 
addressed to the ‘‘OpsRaTION DEPARTMENT,” Carville Power 
Station, Wallsend-on-Tyne. 


December 18th, 1907. 6585 


Cheap prepaid Advertisements are oy aga under this heading at ae 
of One yon Per Word (minimum ls.). hree Consecutive Insertions f: 
the price of two. 

Box Number and Exzcrrica, Review address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. ~ 


Unless otherwise instructed, all letters received in answer to advertisements 
with @ box number are forwarded nightly. Postages incurred are charged ag 
305t. 


LGEBRA.— The Correspondence School of Engineering 
Mathematics beg to announce that to cater for those 


Students who are desirous of receiving tuition in Algebra (pure) _ 


only, we have issued a Special Short Course. The Instruction 
Books will be forwarded to any, address, amd the Student 
registered on our books, on receipt of P.O.O. (crosséd) value -Five 
Shillings. 6464 


PPOINTMENTS.—The Higher Telegraph Services afford 
splendid opportunities to youths and young men not 
content with earning 25s. to 35s. per week. For a moderate 


premium, permanent appointments at commencing salaries of © 


from £150 to £190 p.a. with: Pensions are secured by the London 
Telegraph Training College, Ltd., for its students. 28 obtained 
within the last eight months. Established 15 years. Wireless 
telegraphy a speciality, and all systems on Evening classes. 
—Write for prospectus to Manacer (‘‘C”), Morse House, Earl’s 


Court. 


(Continued on next page.) 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


(December 27, 1097, 


SITUATIONS VACANT.—Continued. 


SITUATIONS VACANT .— Continued. 


PPLICATIONS for Appointments prepared in forceful form, 
arresting attention of advertiser and strikingly successful. 
—Apply for particulars, HERBERT GREATOREX, 4, Oxford Road, 
Ilford, Essex. 6532 


LERK Wanted to assist storekeeper, used to keeping stock- 
books in electrical engineering trade.—6542, KLECTRICAL 
REviEw, 4, Ludgate Hill, London. 


"gem required by Electric Supply Company near London, 
must have experience of consumers’ accounts and be able to 
deal with meter readings; shorthand desirable. Wages 25s.— 
Apply with full particulars, 6536, ELectricaL Review, 4, Ludgate 
Hill, London. 


NGINEERING Mathematics.— Elementary and Advanced 

Courses (to suit the requirements of engineers) at extremely 
moderate fees. Applicants can be given references to students all 
over the world. ‘Tuition on approval, given free. Specimen 
lesson and full particulars on application to THE CoRRESPONDENCE 
or ENGINEERING MATHEMATICS, Bilston, Staffs. 6465 


IGH-CLASS Traveller wanted, with exceptionally good con- 

nection in tramway undertakings in the U.K., to introduce 
a new and important speciality for permanent way. Good stand- 
ing salary, expenses and commission. Preference to one who can 
invest small capital.—6485, EnwctricaL Review, 4, Ludgate Hill, 
London. 


\ \ J ANTED, Draughtsman (junior) with experience in design of 

alternating current machinery. State full particulars and 

required.—6523, Epxcrrican Review, 4, Ludgate Hill, 
mdon. 


Competent Mechanic to take charge of small 

machine shop turning out small parts. Must be able to 
make Press Tools, &c., electrical knowledge desirable, but not 
essential. Permanent situation to a reliable man who could:show 
‘output.—6468, Review, 4, Ludgate Hill, 
London. 


ae for an important telephone manufactory on the 
: _ Continent, a first-class Engineer to take charge of the 
technical department. Good prospects.—For information apply 
to 6492, Execrricat Review, 4, Ludgate Hill, London, giving 
particulars as to salary required, age, knowledge of languages, 
present situation, references, &c. 


ANTED Two Switchboard Attendants to. commence work in 
_ the New Year, experience with extra ‘high-tension three- 
phase generating plant essential. F.xperience of continuous- 
current lighting and traction switchboards desirable. Wages 26s. 
rising to 30s.—Apply ENGINEER, Electricity Works, Wolver- 
hampton. 6484 


MPROVER Wanted for central station work, wages com- 

mencing at 10s. per week, advancing 5s. per week per 
annum to 20s.—Apply, with particulars of age, and previous train- 
ing, to CorPoRATION WokkKS, Maidenhead. 6527 


ANAGER required for branch business of a firm of London 

Electrical Engineers.—State full qualifications and previous 
experience, also salary required. Percentage of profits given to 
competent man. — 6549, ExectricaL Review, 4, Ludgate Hill, 
London. 


ATHEMATICS, mechanics, machine drawing, wiring, engine 
testing, &c., taught by thorough postal courses. Reason- 
able fees.—P. T. S., 257, Granville Road, Sheffield. 6174 


a0 Apprentice (indoor) wanted, by firm ef Contractors 
in South West London. Special advantages for gaining 
general knowledge.—Apply 6547, ExxcrricaL Review, 4, Ludgate 
Hill, London. 


Switchboard Attendant for London sub-station. 
One with experience of extra high-tension three-phase, and 
low-tension three-wire working. Salary 30s. per week of 56 hours. 
—Apply, stating age, experience, and date when able to commence 
duties, te 6546, Erectricat Review, 4, Ludgate Hill, London. 


ANTED, Junior Meter-reader and Lamp Trimmer. Wages 
22s. per week of 56 hours.—Apply ELECTRICAL ENGINEER, 
Faversham. 6543 


ANTED, at Electricity Works in Scotland, smart energetic 

man to erect and read meters. Preference will be given to 
one with some experience in cable jointing. Wages 30s. to 35s. 
per week.—Age, experience and testimonials to 6541, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


JANTED, Central Station Engineer for company undertaking, 

commencing salary £120 per annum. Must be prepared 
to invest £500 in company, State past experience, and age, with 
testimonials and references.—6544, ELEcTRICAL REVIEW, 4, Ludgate 
Hill, London. 


woe a good Storekeeper, one accustomed to the stores 

of a combined traction and lighting undertaking. Com- 
mencing salary 25s. per week.—Apply 6550, ExxecrricaL REvIEw, 
4, Ludgate Hill, London. 


If letters are not to be delivered to certain firms or individuals (if 
known), instructions to that effect should be sent to the Manager of the 
E.ECTRICAL REVIEW, who will do his best to carry out such instructions. 

| Letters of applicants cannot in such cases be returned to them, nor can 


the names of Advertisers using a number in any way be disclosed. 


APPOINTMENTS FILLED. 


O. 6216.—Applicants are thanked for their letters, and advised 
that the situation has now been filled. 6540 


E beg to inform applicants to the Advertisement No. 6233, 
_ November 29, that the vacancy for working electrician has 
now been filled. _ 6537 


SITUATIONS WANTED. 


Latest time for receiving, 9.30 a.m., Thursday. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
sf One Penny Per Word (minimum l1s.). Three Consecutive Insertions for 
ihe price of two. 

Box Number and Execrricat Review address count as seven words, 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
@ith a box number are forwarded nightly. Postages incurred are charged at 
sost. 


DVERTISER requires re-engagement as Meter Reader and 
- Inspector; eight years’ experience; highest references.— 
6526, ExecrricaL Revisw, 4, Ludgate Hill, London. 


(Continued on next page.) 
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THE ELECTRICAL REVIEW SUPPLEMENT. [81] XI 


December 27, 1907.) 


SITUATIONS WANTED.—Coniinued. 


DVERTISER (36) married, disengaged January Ist, requires 
charge of gas or oil engines, electric light; thoroughly 
acquainted with suction gas plants, sanitary engineering, estate or 
otherwise. Highest references.—6425, ELEcTRicaL 4, 
Ludgate Hill, London. 


UYER, Assistant, excellent experience with electrical and 
mechanical engineering concern, desires change.—6545, 
ExxcrricaL Review, 4, Ludgate Hill, London. 


OMMERCIAL Engineer, 17 years’ experience, now managing 
London concern, open to re-engagement next February.— 
6228, ExxctricaL Review, 4, Ludgate Hill, London. 


LECTRICIAN desires engagement; many years’ experience 

in wiring and in erecting and maintaining lighting and 

electrical power plants in large factories and works.—6430, 
ExectricaL Review, 4, Ludgate Hill, London. 


LECTRICAL Instrument Makers require work, own shop and 
tools.—6409, Execrricat Revirw, 4, Ludgate Hill, London. 


IREMAN (24) disengaged; all systems; any distance.— 
Tomutn, 9, Croft Road, Wallingford. 6455 


IREMAN disengaged, experienced. Casing, simplex, barrel. 
—H., 14, Sterndale Road, West Kensington. 6551 


AGENCIES. 


BIRMINGHAM AND DISTRICT AGENCY. 


HE MANUFACTURERS of a first-class British Incandescent 
Electric Lamp invite applications for the— 


AGENCY 


for the sale of their Lamps in the above district. 
Apply 6486, ExzcrricaL REVIEW, 
4, Ludgate Hill, London. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two. 

Box Number and EtrctricaL REvIEw address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instruc ed, all letters received in answer to advertisements 
with a box number sve forwarded nightly, Postages incurred are charged at 
cost. 


ABLES.—Wanted by large Cable Manufacturers, several well- 
known Wholesale Houses in West of England as Agencies,— 
Apply, 6482, EnecrricaL Review, 4, Ludgate Hill, London. 


NDUSTRIOUS Firm at Paris is looking out for the Sole Agency 

of all kinds of Isolating Materials, Tools, and Machinery for 
Tools.—Apply to P. Métivier & Cie, 94, Rue de la Victoire, Paris. 

6488 


AGENCIES.—( Continued. ) 


OTOR Control.—District Agent required for lift pump, air 

compressor, fire curtain hydraulic accumulator, capstan 

and heavy machine tool starting and controlling switches.—6552, 
ELECTRICAL REviEw, 4, Ludgate Hill, London. : 


O Manufacturers of Cables and Flexibles, Electric Light 
Accessories, Fittings or other manufactures used in con- 
nection with light and power. Advertiser, well established, with 
first-class Premises in W.C. district, is desirous of representing 
Manufacturers who are not already represented in London.—6515,° 
Exectricat REviEw, 4, Ludgate Hill, London. 


PARTNERSHIPS. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
Per Word (minimum 1s.), Three Consecutive Insertions for 
ice of two. - 
Box Number and Execrrican Review address count as seven words, 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded, 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly, Postages incurred are charged at 


N experienced Engineer, with London office, wishes to meet 
gentleman with commercial experience and £200 available 
capital, advertiser providing a similar amount, in order to start an 
Agency Business.—Replies to Box 7339, Judd’s, 5, Queen Victoria 
Street, E.C. 6529 


ONSULTING.—An Electrical Engineer, M.I.E.E., with exten- 
sive experience in responsible positions in power, municipal, 
contracting, estimating and designing work ; could provide capital 
for active Partnership in first-class established consulting practice. 
Replies absolutely confidential.—6496, Revisaw, 4, 
4, Ludgate Hill, London. 


NGINEER, technical training and electrical experience, 
wishes pogition in electrical or engineering firm, or allied 
business, with ultimate view to Partnership.—‘‘Z. T. 713,” 
Messrs. Deacon, Leadenhall Street, London, 6487 


FOR SALE. 


BUYERS AND SELLEBS 
of Important Second-Hand 
ELECTRIC LIGHTING AND POWER PLANTS 
in good running order 
are requested to communicate with 
Wueattry Kirk, Prick & Co., 46, Watling Street, London, E.0. 


CASH BUYERS AND SELLERS» 
oF 
ELECTRIC LIGHTING AND POWER PLANTS 
Sor re-use or dismantling, 
Also Machine Tools and Miscellaneous Plant, 
Tuomas Mitcuett & Sons, Lrp., Bolton. 6410 


(Continued on next page.) . 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


FOR SALE.—(Continued). 


FOR SALE.—Continued. 


{December 27, 1907, 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum ls.). Three Consecutive Insertions for 
the price of two. 

Box Number and Exectricat Review address count as seven words, 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly, Postages incurred are charged at 
cost. 


YMAMO, 80 lights, £13 ; also 50-light Dynamo, £10; splendid 
condition ; bargains.—Smiru, Electrical Engineer, Carlton 
Place, Halifax. 6427 


YNAMO, 230 v. 325 a. 560 r.p.m., compound wound; six 
poles, three bearings, and new spare armature ; price £150. 
—Martin, Electrical Engineer, Kidderminster. 6226 


IGHTY Dynamos and motors for sale or hire.—Mart1n, Elec- 
trical Engineer, Kidderminster. 6499 


LECTRICAL Engineers of all grades should buy the Practical 
Electrician’s Pocket Book (1908) at once. Revised and 

still further enlarged. The standard pocket book for the man 
who wants to get on. Cloth Is. 2d., leather 1s. 8d. (with insur- 
ance), from RENTELL, Publisher, London. 6481 


LAME Arc Lamps.—Four 10 amp., been used temporarly, 
practically new. Motor, 40 amps., 110 volts. Offers.— 
Pupney, Bury St. Edmonds. 6493 


OR Sale, two 50 8.H.P. Motors, 400 volts, 600 revolutions, 
spare Armature, two Controllers, with two speeds ahead and 

two speeds astern; 350 Cells in ebonite boxes, 450 ampere-hours 
capacity; also two Fans and Ventilating Trunks from battery 
compartments.—Apply J. T. Mears, The ‘‘ Old Ship,” Richmond, 
Surrey. 6431 


OR Sale.—65-xw. Generator with Engine combined ; engine by 
Willans & Robinson, 11” x 153?” x 9” stroke; generator by 
Mather & Platt, 420 to 450 volts, 150 amps. 50-Kw. direct-coupled 
Generating Set (by Brush Electrical Eng. Co.), with Auto 
Compound Universal Type Engine, compound-wound Generator, 
600 to 550 volts. Electric Hoist, with 23 brake H.P. Motor, drum 
8’ 6” diam., 15” wide, 21 grooves. Armature Disc Cutting and 
Notching Plant, to admit 24” diam. in gap. New detailed Cata- 
logues post free on application.—THos. W. Warp, Lrp., Albion 
Works, Sheffield. 2579 


OR Sale.—Electrical Plant to be seen at work at William 
Doxford & Sons, Ltd., Sunderland, viz.:—Four 168-xw. 
steam-driven combined sets, 220 volts at 380 revs.; vertical 
engines 9” x 144” x 234” x 10” stroke x 160 lbs. pressure. All 
four sets are practically new and in perfect running order. Also 
one surface condenser by Frank Pearn & Co., with 1200 sq. ft. 
cooling surface, fitted with air and circulating pumps. Feed pumps 
and other auxiliary plant.—Apply, Doxrorp, Sunderland. 4194 


OR Sale or Hire, high-class Dynamos, Motors, Alternators, 
Cable and Arc Lamps.— Percy Huppixeston & Co., 72, 
Finsbury Pavement, E.C. 6553 


OUR Babcock and Willcox Boilers, two 75 u.P. and two 100 
H.P., insured for 150 Ibs. sq. in., replaced by larger plant. 
Cheap.—6554, ELecrricaL Review, 4, Ludgate Hill, London. 


LASS Shades for Electric Lighting in every variety of design 
and colour.—JoHN Walsh WatsH, Glass Manufacturer, 
Birmingham. 6371 


OW Ready! The Practical Engineer Electrical Pocket Book 


and Diary for 1908, Revised and Enlarged. Price, Cloth Is., . 


Leather Gilt, with Pocket and Elastic Band, 1s. 6d. net ; Postage 
2d.—Tue TrcuNnicat PusnisHine Co., Lrp., 30, Cross Street, 


Manchester, and 55, Chancery Lane, London, and all Booksellers. 
6522 


HREE ‘‘C” Foster Arc Lamps, with compensator and chokers, 

for 200-volt circuit, only in use six months, equal to new, 
bargain, £8 10s., complete.—Oscar Jones & Co., Beckenham. 

6497 


ARTICLES WANTED. 


ANTED TO PURCHASE FROM ELECTRIC LIGHTING 
Comvanies and Electrical Engineers, Dynamos, Motors, 

Cable, Wire, Instruments, and every description cf Electrical 
Material, also Manufacturers’ Surplus Stocks. The bulk being 
for re-use, high cash prices can be paid.—A. VrRrzy & Co., Dover. 
Principal in London three days a week. Telegraphic Address : 
Verey, Dover.” 8514 


Ch prepaid Advertisements are inserted under this heading at the rate 
a Ga tay Per Word (minimum 1s.). Three Consecutive Insertions fex 


Ge price of two. 
Box Number and Execrrican Review address count as seven words. 


Where Advertisements are {o be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses c/ the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters reeeived in answer to advertisements 
with a box number are forwarded nightly, Postages inci are charged ai 
west. 


CCUMULATORS, Second-hand, any type, wanted; also 


Dynamos and Machinery, Lead Peroxide, Old Copper Cable, 
Scrap Metals, and every description of Metallic Dross purchased 


for eash, town or country.—Write A. Brown & Sons, 142, Lower « 


Clapton Road, N.E. Telephone: 1855 North. 4386 


EST Price given for any kind Asbestos Scrap.—WILTon, 
Bramley, Leeds. 6405. 


LD Electric Cable, Dynamos, Machinery, Accumulators, Scrap 
Metals, or any Electrical Machinery purchased for cash in 

town or country.—Apply to I. Levy & Sons, 62, Albany Road, Old 
Kent Road, S.E. Telegraphic Address: ‘‘ Levisomnus, London.” 
Telephone No. 1747 Hop. 5903 


LD Electric Lamp Ends, Cable and Wire bought for cash.— 
Smitu & Co., 2, Ranelagh Road, East Ham, London, H. 2818 


LATINUM, in any form and quantity, purchased at highest 
prices by Dersy & Co., Lrp., 44, Clerkenwell Road, London. 
6522 


EVERAL Electric Launches.—Manufacturers please communi- 
cate, 6539, ExectricaL Review, 4, Ludgate Hill, London. 


ANTED, a second-hand Ohmmeter and Generator Set, 
suitable for 250 volts, reading up to 20 megohm.—State 

lowest price and full particulars to ‘‘Z. B.,” 718, c/o Deacon’s, 
Leadenhall Street, E.C. 6548: 


ANTED, any quantity Scrap Gutta-Percha Covered Wire or 
Scrap Cables. Samples and lowest price for cash.—Forp 
AND Co., Warrington. 6408 


(Continued on next page.) 
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[38) XII 


ARTICLES WANTED.—Conitinued. 


‘YANTED, Electric Lamp Tops and Scrap Platinum.—Epry 
t AND Co., 29, Ludgate Hill, London. 6434 


\ ANTED, 100 kw. 460 volt steam dynamo.—6498, ELECTRICAL 
REvIEW, 4, Ludgate Hill, London. 


MISCELLANEOUS. 


Card Index to Important Articles Appearing in the 
“Electrical Review ” of 


November 29, December 6, 13 and 20, 1907. 


Brakes: Tramway Brake Developments in Leeds. Jilus. 
Elec. Rev. 61, November 29, 1907, pp. 899-901 


Cables : Notes on Drawing-in Cable. By W. Pleasance. Jilus. 
Elec. Rev. 61, November 29, 1907, pp. 912-913 


Education: The Trade School Problems of Skilled Labour. By. 
C. A. Smith. Elec. Rev. 61, November 29, 1907, pp. 910-911 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum ls.).. Three Consecutive Insertions for 
the price of two. 

Box Number and Execrrican Review address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged at 
cost. 


af MPLOYMENT LIST.” Managers, Draughtsmen, Foremen, 

and. others. Private and confidential introductions. 
Particulars of selected first-class men sent free on application.— 
RicHARDson’s EMPLOYMENT AGENCY (established 1893), 97, Queen 
Victoria Street, London. Tel. : 4286, Cent. 6308 


PSTEIN Accumulator Plates for Storage Batteries are now 
supplied by the sole licensees and makers, W. O. RooPEr 
AND Co., Electrical Engineers, Stafford. 80 


ing.—Lowest prices. 


= B Accumulators or tanks.— 
“*H.,” 8, College Street, Putney. 


6309 


EARCHLIGHTS for Sale or Hire.—Jounson & PHILLIPs, 
Victoria Works, Charlton, Kent. 3945 


Where Advertisements are to be answered to a given number at the 
ELECTRICAL REVIEW Office, Applications for names and Addresses 
of the Advertisers will be entirely disregarded and Letters giving 
Incorrect Box Numbers will be destroyed. 


IMODEL ELECTRIC RAILWAYS 


From These make a 
splendid window at- 
traction, probably 
costing you nothing, 
as you are sure to 
sell them soon. Ten 
different sets, also 
Rails, Crossings, 
Switches, &c., are 
described . in our 
latest leaflet of 
Electrical Novelties. 


LIBERAL TERMS 
TO DEALERS, 


ARCHIBALD J. WRIGHT, Lid., 


TRANSFERS 


ARE PARTICULARLY SUITABLE FOR 


MARKING INDIGATOR BOARDS, SWITCHES, BELLS, 
TELEPHONES, DIALS, MOTORS & MACHINERY, . 


52 to 60, Steelhouse Lane, BIRMINGHAM. 
(Opposite the General Hospital.) 


John E. Raworth, a 


ENGELBERT & CO., London, 


LUBRICANT MANUFACTURERS. 
Vide full advertisement in last {ssue, als¢ next issue, 


Electromobiles : The Electromobile Co.’s New Garage. ilus. 
Elec. Rev. 61, November 29, 1907, pp. 894-899 


Exhibition : The 1908 Electrical Exhibition at Manchester. 
Elec. Rev. 61, November 29, 1907, pp. 913-914 


Lighting : Discrimination in Factory Lighting. 
Elec. Rev. 61, November 29, 1907, pp. 882-883 


Lighting and Power: Municipal Electric Supply at Ealing. 
: Elec. Rev. 61, November 29, 1907, p. 879 


Power: Electrical Driving in a Cloth Factory. 
Elec. Rev. 61, November 29, 1907, pp. 911-912 


Testing: The Magnetic Testing of Iron. By W. H. F. Murdoch. 
(I.E.E.). illus. 

Elec. Rev. 61, November 29, 1907, pp. 885-886 

: Also December 6, pp. 952-953 


Traction: Comparative Performance of Steam and Electric 
Locomotives. By A. H. Armstrong. Jilus. (Am.I.E.E.). 
Elec. Rev. 61, November 29, 1907, pp. 883-885 


Trade and Commerce: Exports and Imports of Electrical Goods 
during October, 1907. 
Elec. Rev. 61, November 29, 1907, p. 909 


Electro-Metallurgy: Electrometallurgical Operations. 
Elec. Rev. 61, December 6, 1907, pp. 922-923 


Industry : The German Electrical Industry. 
! Elec. Rev. 61, December 6, 1907, p. 928 


Lighting: The City Lighting. By Haydn Harrison. lus. 
Elec. Rev. 61, December 6, 1907, p. 926 


Lighting and Power : Tactics for Electricity Salesmen. 
Elec. Rev. 61, December 6, 1907, pp. 928-929 


Lighting and Power: Prepayment Supply. By Central Station 
Man. Elec. Rev. 61, December 6, 1907, pp. 921-922 


Measuring: The use of the Duddell Arc for Inductance and 


Capacity Measurements. Illus. 
Elec. Rev. 61, December 6, 1907, pp. 950-951 


Parliamentary : New Electrical Schemes to come before Parliament. 
Elec. Rev. 61, December 6, 1907, pp. 949-950 


Picture Telegraphy : The Belin System of Telephotography. Jidus. 
Elec. Rev. 61, December 6, 1907, pp. 938-939 


Power: The Production of Power from Peat. By T, Tomlinson. 


(1.E.E. Dublin). 
Elec. Rev. 61, December 6, 1907, pp. 953-954 


Pumping: Electrically Operated Pumping Plants. By T. L. 
Kolkin. Illus, lec. Rev. 61, December 6, 1907, pp. 920-921 


Tramways: Tramway Developments in Buenos Ayres. Jilus. 
Elec. Rey. 61, December 6, 1907, pp. 935-937 


Canal Inquiry: The. Elec, Rev. 61, December 13, 1907, pp, 989-991 


Cranes: Some Modern Warehouse Cranes. Tilus. 
Elec, Rey. 61, December 13, 1907, p, 979 


Exhibition : The Electrical Exhibition, Manchester, October, 1908. 
Elec. Rev. 61, December 13, 1907, pp. 964-965 


Legal: The Brown Patent Appeal. 
-—_ Elec, Rev. 61, December 13, 1907, pp. 968-969 


Also December 20, 1907, pp. 1010-1012 


THE STIRLING BOILER CO., Ltd., | 
Head Office: 25, VICTORIA STREET, WESTMINSTER, S.W. | 
See Illustrated Advertisement last week. | 


Lighting and Power: A Gentle Reminder. 
_ Elec. Rey, 61, December 13, 1907, pp. 969-970 
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CARD INDEX—Continued. 


Lighting and Power: The Practical Operation of Mercury Vapour 
Rectifiers. Id/us. Elec. Rev. 61, December 13, 1907, pp. 994-996 


Lighting and Power: The Electrical Installation at the Royal 
Victoria Infirmary, Newcastle-on-Tyne. Tilus. 
Elec, Rev. 61, December 13, 1907, pp. 975-978 


Measuring Instruments : The Silver Voltameter. 
Elec. Rev. 61, December 13, 1907, pp. 993-994 


Mining : Electrical Mining Plant. JiJus. 
Elec. Rev. 61, December 13, 1907, p. 975 


Tramways : A New Radial Truck. Jilus. 
Elec. Rev. 61, December 18, 1907, p. 979 


Dr. R. Pohl. Jilius. (1.E.E.) 
Elec. Rev. 61, December 18, 1907, pp. 991-993 


Dynamos: The Infiuence of Rated Speed-and Output on the Design 
of Continuous Current Generators. By H.M. Hobart. Jilus. 
Elec. Rev. 61, December 20, 1907, pp. 1029-1832 


Exhibitions : The Electrical Industry and Next Year’s Exhibitions. 
Elec, Rev, 61, December 20, 1907, pp. 1000-1001 


Exhibitions: Great International Exhibitions. 
Elec. Rev. 61, December 20, 1907, pp. 1032-1033 


Legal: Postmaster-General v. Watford U.D.C. 
Elec. Rev. 61, December 20, 1907, pp. 1009-1010 


Lighting and Power: Electrically Equipped. Railway Shops in the 
Argentine. Tilus. 
Elec. Rev. 61, December 20, 1907, pp. 1015-1019 


Omnibuses : The London Electrobus Co., Ltd. JTilus. 
Elec. Rev. 61, December 20, 1907, pp. 999-1000 


Power: The Electrical Operation of Textile Factories. By H. W. 
Wilson. (I.E.E.) 
Elec. Rev. 61, December 20, 1907, pp. 1006-1008 


Pumping Electrical Pumping Installations. 7lus. 
Elec. Rev, 61, December 20, 1907, pp. 1088-10384 


Training of Engineers: The Chief in Embryo. By R. 
Elec. Rev. 61, December 20, 1907, pp. 1034-1035 


Turbo-Generators: The Development of Turbo-Generators. By | © 
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SWITCHBOARD FRAMES 


at Lowest Prices 
compatible with 
Highest Class Work. 


BROWN CO,, 


WATERLOO SAW MILLS, 
73ito 85, McAlpine St., Glasgow. 


Benne, Glas. 
Telephones : 566, 567 Argyle ; 567,P.0. 


‘WING to the many hundreds of 
replies passing through this 


answering Advertisements to be 


EXTREMELY ACCURATE 
with regard to the figures WHEN : 


ADDRESSING REPLIES to Box 


Office each week, we would ask those : 


Numbers. 


Sole Licensees for Ingrey’s Patent 


Automatic 


Weighing « Recording 


Machines. 


Applicable for Coal, Ore, Grain, &c., &c. 


RECORDS actual weight of individual load; adds same 
up to 10,000 tons, and commences afresh at zero. 


The impact of load discharged to the Machine sets it in 
operation and the actual weight of each load is indicated 
on a dial, and added to weight of préceding loads. 


SIMPLICITY. — PERFECT ACCURACY. — DURABILITY. 


Estimates on receipt of necessary particulars, or experts sent to advise intending purchasers. 
APPLICABLE for ALL SYSTEMS OF WORKING. 


The KLEIN ENGINEERING CO., ta., 


94, MARKET STREET, MANCHESTER. 


Telephone : oa, Tel 


: “*MopERNIzF, MANCHESTER.” 


le 
des used :—‘“A.B.C, 5th Edition,” and ‘‘ Western Union.” 
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ACCUMULATOR 
INDUSTRIES, 


Works: London Offices: 
MAYBURY, WOKING, | 4, White Street, 
SURREY. MOORFIELDS, E.C. 
Telephone: 2 Woking. Telephone : 
Telegrams: 8071 London Wall. 
“Screncine, WokING.” 


Duisburg a. Rh., 
GERMANY. 


Manufacturers of 
all kinds of WIRES and 


CABLES for ELECTRIC LIGHT, 
TELEGRAPHY, TELEPHONY. 
VULCANISED RUBBF R WIRES AND CABLES. 


LEAD COVERED CABLES FOR ALL TENSIONS. 
AIR INSULATED TELEPHONE CABLES. 


J. 6 H. GREVENER, 


VOLT WORKS, 
LEEDS. 


CONTINUOUS 
MACHINERY. 


Write for new ilist. 


_DYNAMOS. MOTORS. 


4 
|| 
CENTRAL STATION, HOUSE, SHIP. TRAIN, PORTABLE and IGNITION TYPE BATTERIES s 
averwerk VUISOUP om 
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IRON-CLAD 
WATERTIGHT 
WITCH ano FUSES, 


WITH OR WITHOUT AMMETER. 


Suitable for 
Motors and 


General Purposes in § 
MINES, 
DOCKYARDS and 


Exposed Positions. 


TWO or THREE POLE. 


Enquiries Solicited for: 
GENERATORS, MOTORS, 
RESISTANCE APPARATUS 


AND 


GENERAL SWITCH GEAR. 


MARPLES, 


mee 6, VICTORIA AVENUE, BISHOPSGATE STREET WITHOUT 
Telegrams: tendon.” LONDON, E.C. Telephone 159} London Wall. 


Branches at MANCHESTER, BRISTOL, SWANSEA, GLASGOW, NEWCASTLE AND CALCUTTA, 


OKOP-FORGED WROUGHT STEEL SPANNERS. 


ARMSTRONG, STEVENS & SON, 


WHITTALL STREET, 
BIRMINGHAM. Brop-Forged High 


Sonductivity Wrought 
Copper Commutator Bera. 
PRICE LISTS ON APPLICATION. . 
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WESTINGHOUSE 
VERTICAL 
TANDEM 
GAS-ENGINES 


AXIMUM horse-power for 
minimum space. Regula- 
tion equal to that of high-class 
. steam engines. Sizes from 100 
to 1,000 brake horse-power. 
British design and manufacture 
throughout. For further par- 
ticulars please apply to: oe 


Gas Engine Sales 


Department 


Manchester 
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STARTERS for SINGLE and POLYPHASE MOTORS 
Fitted with 


REPAIRS 
MOTORS VOLTAGE 
CUT-OUTS. 


Accessories. 


NO VOLTAGE CUT-OUT. 


LANGDON-DAVIES 


Phone: 277 Hop cies. SOUTHWARK WORKS, DEVERELL STREET, LONDON, 


INGLE-PHASE 


WITH THREE STRONG POINTS: 


Ist. EFFIGIENCY, 80: ano urwaros. 
Onn. PRIGE, 5 £23, subsecr. 
Bro. DELIVERY. ALL SIZES IN 


E. BROOK, Limited, 


COLNE ROAD, HUDDERSFIELD. 


Wires: ‘‘Phase, Huddersfield.’’ Telephone 606. 


SWITCHES, 


STANDARD 
TYPES. 


20 Amps. 


at 


500 Volts 


Other sizes in proportion. 
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OFFICIAL NOTICES. 
Latest time for recelving, 9.30 a.m. Thursday 


“URBAN DISTRICT OF FINCHLEY. 


ELECTRICITY WORKS. 


Extension of Plant. 


HE COUNCIL is prepared to receive Tenders for the supply 
ih and erection of :— 
One 350-kilowatt High Speed Engine and Dynamo com: 
bined, together with spare parts. 
Plans may be seen and Conditions, Specification, and Form of 


‘| Tender obtained at the offices of the Electrical Engineer to the 


Council (Mr. E. Catvert), Electricity Works, Squire’s Lane, 
Finchley, N., on and after the 18th instant on payment of Two 
Guineas, returnable on receipt of bond fide Tender. 

Sealed Tenders, marked ‘‘ Extensions, Electricity Works, 
Section XLIII,” to reach me, the undersigned, before 5 p.m., on 
(MonpAy, the 20th January, 1908. 

Dated this 14th day of DecemBEr, 1907. 
E. H. LISTER, 
Clerk to the Council. 
Council Offices, 
Church End, Finchley, N. 6509 


TO ELECTRICIANS AND OTHERS. 


HE METROPOLITAN ASYLUMS BOARD invite Tenders for 
Installation of Electric Lighting, &c., in the Moter Work- 
shops and Yard at the Mead Ambulance Station, Carnwathe Road, 
Fulham, 8.W., in accordance with Drawing and Specification pre- 
pared by Mr. W. T. Hartcu, M.Inst.C,E., M.I.Mech.E., Engineer- 
in-Chief. 
The Drawings, Conditions of Contract, Specification, and Form 


| of Tender, may be inspected at the Office of the Board, Embank- 


ment, London, E.C., on and after 10 a.m. on Monday, 23rd Decem- 
ber, 1907, and can then be obtained upon payment of a deposit of 
£2. The amount of the deposit will be returned only to persons 
who have sent in bond fide Tenders and returned the Drawings and 
Specifications in accordance with the instructions. 
Tenders from thoroughly reliable firms only will be entertained. 
Tenders, addressed as noted on the form, must be delivered at the 
Office of the Board not later than 10 a.m. on WEDNESDAY, 
8th JaNuARY, 1908. 
By Order, 
T. DUNCOMBE MANN, 

Clerk to the Board. 


17th, December, 1907. ; 6514 


OFFICIAL NOTICES.—Continued. 


KILKENNY DISTRICT LUNATIC ASYLUM. 


ELECTRIC LIGHTING, 


_ JOINT COMMITTEE OF MANAGEMENT are prepared 
to receive Tenders for the following work in connection with 
the lighting of the Asylum :— ‘ 
Section 1.—Suction Gas Plants, Gas Engines, Electric 
Generators. 


Mains, Wiring and Fittings. 


office of the Consulting Engineer, Mr. Lovis J. Lawxxss, A.I.E.E., 
27, Castlewood Avenue, Rathmines, Dublin, from whom General 
Conditions, Form of Tender and Specification may be obtained on 


a bond fide Tender. 
Sealed Tenders, endorsed ‘‘ Tenders for Electric Lighting,” are 


Asylum, Kilkenny, Ireland, and received by him on or before the 
18th January, 1908. 6525 


Section 2.—Accumulators, Switchboard, Underground 


Plans may be inspected by appointment at the Asylum or at the | 


payment of Three Guineas, which will be returned on receipt of 


to be addressed to the Resident Medical Superintendent, District } 


Telegraph & India-Rubber Works, Ld. 


31, LOMBARD ST., E.C. MILLWALL DOCKS, 
(Established 1860). LONDON, E. 


PURE TAPE | HOOPER’S Vulcantsed India Rubber 
&c., &c., durability has been 


Telegrams: LINEAR London. Telephone: 1169 Avenue & 84 East. 


CANTIE SWITCH Mig. CO., 


CONTRACTORS TO THE ADMIRALTY, 
69, MOUNT STREET, NOTTINGHAM. 


TOTALLY ENCLOSED IRONCLADS, 15—300 a. 500 v. 
QUICK “MAKE” AND “BREAK.” AUTOMATIC LOCKING. 


When laying cables on the Solid System, use 


Doulton Troughing 


and Bridge Insulators 
which give the maximum eecurity obtainable 


Cheap. Imperishable. Non-conducting. 
Doulton Co. cimitea, 


LAMBETH, LONDON, S.E. 


Works: LAMBETH, LONDON ROWLEY REGIS; SMETHWICK 
ST. HELENS; BURSLEM and PAISLEY. 
Branch Offices: 
BIRMINGHAM; LIVERPOOL; MANCHESTER; & GLASGOW. 


INTERLOCKED. 


PARMITER, HOPE & SUGDEN, 


“S” TYPE. PATENT 
GASTIGHT. 


N.B.—(1). Cover cannot be opened untii 
switch is at full off position. 

(2) Switch cannot be operated until 

cover is entirely closed, 


Hulme Electrical Works, 
MANCHESTER. 
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THE CHLORIDE ELECTRICAL STORAGE COMPANY, LIMITED, 
CLIFTON JUNCTION, MANCHESTER. 
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NEW BROTHERTON TUBE 


~ Enamelled Steel Conduit, Tubes and 
Fittings for Electric Wiring. 


CHARCOAL STEEL BILLETS. 


WELDED CONDUIT 


(Made out of Best English Mild Steel). 


Ordinary Close Joint Conduit. - Patent Watertight Fittings. 


Large Stocks kept at: © ; 
66, Victoria Street, and 2, Collingwood Street, 


‘Bennetts Yard, Marsham Street, NEWCASTLE-ON-TYNE. 
WESTMINSTER, 57, middle Abbey Street, DUBLIN. 


24a, High Street, MANCHESTER. | 
198a, St. Vincent Street, GLASGOW. 43a, High Street, BELFAST. 
3 3, Arcade Chambers, 


30 to 34, Paradise Street, | 
LIVERPOOL. St. John’s CARDIFF. 


And at the Works 3 


Commercial Road, WOLVERHAMPTON 
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HOWDEN’S Doubie-Acting High-Speed Enclosed ENGINES 


FOR TRACTION, LIGHTING, COLLIERIES, MILLS, SHIPYARCS. MINES, &c., &c. 
Compound and Triple Expansion Types. 5-B.H.P. to 2500-B.H.P. 


Telegraphic London 
Office: 
Address: 
HOWDEN Caxton House, 
GLASGOW.” ~ 


LEITH CORPORATION. TWO 400-Kwt. SETS. (600-Kwt. Set on Order.) 


ZOELLY 6 PARSONS STEAM TURBINES for ELECTRICAL PURPOSES. 
Also HOWDEN’S FORCED DRAUGHT. 


JAMES HOWDEN & CO., 195, Scotland St, GLASGOW, 


The “ELECTRICAL REVIEW'S” 
SUGGESTIONS 


for dealing with 


APPARENT DEATH 


from Electric Shock should be in every Generating. Trans- 
forming and Motor House. 
Mounted on Cardboard, is. each; postage 3d. extra. 
4, LJIDGATE HILL, LONDON, EC 


: ‘S WHEATSTONE BRIDGE with its Keys and its Plugs, its Galvanometer, its Levelling Screws, its Battery, 
its half illegible figures ; its sums in mental addition, and its perennial worry. 


EVERSHED’S BRIDGE-MEGGER 


has none of these old-world adjuncts. [t measures any 
resistance from one ohm to a million as a Bridge, and 

- from zero to forty megohms as a Megger. It reads 
direct without addition or calculation 


EVERSHED & VIGNOLES, Ltd 


“Acton Lane Works, 
ry CHISWICK, LONDON, W. 


SCRAP YOUR 
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THEN ASK °’S FOR A PRICE. 


"2-10 -O 


150-AMP. BOARD 


MAKERS, 
WALSALI:. 


YOU REQUIRE BOARD 


THE WALSALL ELECTRICAL CO., Ltd. 


Protection 
of 
English 
Trade. 


All goods made by Members of the China Furniture and 
Electrical Fittings Manufacturers’ Association are 
marked with above Trade Mark, WHICH IS A 
GUARANTEE OF ENGLISH MANUFACTURE, 
GASKELL & GROCOTT, 
Whitehall Works, Longport, Stoke-on-Trent. 
d. MACINTYRE & CO., LTD., 


Washington Works, Bursiem. 


BULLERS, LID., 
3, Laurence P tney Hill, C Street, London, &.C. 


A Practical Handbook for 
Owners and Attendants. 


By An Engineer, 


SECONDARY BATTERIES, 


H. ALABASTER, GATEHOUSE & CO., 


4, LUDGATE HILL, LONDON, E.C. 


XXII 


ELECTRIC PORTABLE TOOLS 


Designed for Continuous, Single, Two 
or Three-Phase Current to 500 Voits. 


Fie. 1 illustrates 
one of our new types 
of Grinding and 
Polishing Attach- 
ments for Vices, 
Lathes, Boring and 


different types and 
sizes. 


Fie. 2 illustrates 
our Portable Grind- 
ing and Polishing 
Machines, one of 
the greatest labour 
saving toels for 
such work as Filing, 
Chipping and. 
“ Finishing’? work. 


These machines are dust-proof, and fitted 
with our patented ball bearings 
running in solidiiied oil. 


in addition to Grinding Machines we specialise in Portable Drilling Machines 


{ilustrated Catalogue sent on application, 


S. WOLF & CO. 


188, SOUTHWARK S8T., LONDON, 8.E. 


Works Estd. 1867. Code: A.B.C. 5th Ed. 


Telegrams ; 
“ WipERsTAND, Lonpon.” Telephone 6172 Central, 


Cloth, Post Free, 7s. 6d. 


APPLIED MAGNETISM: 


An introduction to the design of Electro-magnetic Apparatus. 
By Jd. A. KINGDON, B.A., 


Formerly Math. Schol. Pem. Coll., Oxon. 
75 Tlustrations, Many Original; Seven Tabies.: 


H. ALABASTER, GATEHOUSE & Co.,4, Ludgate Hill, London, E.6. 


VULCANITE WORKS: 


Dr. Helnr, 
& SONS. 


Accumulator Boxes, 
ac, 


Telegrams: 
Instantly. London. 


or 


MOTORMEN, DEPOT 
| INSPECTORS, WORKERS. 
By W. AGNEW. 


A. 
Post Faun 2s. 8d. : 
H. ALABASTER, GATEHOUSE & C0., 
4. udgate Hill, 


. London, E.C. 


ES | 
| 
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\ 
q 
y 
Formerly HARBURG INDIA-RUBBER O. OO. 4 
London Warehouse: F. WINTER, 8, Redoross St., E.C. 
irge Stock ‘opt 
Sheets, Rods, Tubes, 
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@ 
; 
Free. 
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SPECIALITY: 


HIGH-VOLTAGE 


LAMPS 
Up to 250 Volts. 


ALL OTHER VOLTAGES & ALL CANDLE POWERS Akt 


AMMETER 
N2 50461 


Manches 


(SUBJECT). 


WRITE FOR LIST. 


STANDARD T/PE. NATURAL SIZE. 200 te 250 volts, 8 and 16 C.P. 


WRITE FOR PRICE LIST TO THE 


he 
OOO 


LIMITED, 
47, Victoria Street, LONDON, S.W. | : 


Factory: SANDYCOMBE ROAD, KEW GARDENS, 8.W. 
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NEW FITTINGS MACHINE 
CATALOGUE 


Douste Wueeis 


WUST’S PATENT. 


All Contractors 
should send for one. HIGH 
LARGE AND VARIED EFFICIENCY, 
.. STOCK KEPT... 
F 2071. LONG LIFE, 
Price 7/= each, subject. tints 
Showrooms at No. 217. 
Electroliers, Brackets, QUIET 
Toliedioes: Chain and Cord RUNNING 
PO 7837 Pendants, 
Hall Lanterns, e 
Gi. ak AULIK, Watertight Fittings. 
Tantalum SOLE MANUFACTURERS IN GREAT BRITAIN: 
217 & 218, a 
Upper Thames Street, Outside Fittings. The 0.. Ltd., 
and 7, Broken Wharf, —_—_— Works: West Drayton, MIDDLESEX. 
LONDON, E.C. Glass and Silk Shades. all 


FOR DINING TABLE LIGHTING 


USE THE PATENT 


ILLUMINATING CLOTH 


No Loose Flexible Wire? 
No Cutting Table or Cloth. 
Light from any part of the Tabie. 


AP 


PARTICULARS AND LISTS ON APPLICATION. 


D. H. BONNELLA & SON, Ln, 


Manufacturing Electricians, 
58 & 60, MORTIMER ST., LONDON, W. 


F 2037. 
3-Light ELECTROLIER. Price 24/= each, subject. 


ELECTRIC WIRE CASINGS 


BLOCKS, CLEATS, BOARDS for SWITCHES 
in stock made to any design. 
ACCUMULATORC. — BATTERY BOXES, &c. 
made to order on shortest notice, 


JF. & G. HARRIS, 


Timber Merchants & Moulding Manufaoturers, 
DS WILSON FINSBURY, } Telephone 


MILES, 107-29, Snows Fields, Newcomen 8t., Boro, No. 
LONDON Palmer Rd,, Green BETHNAL HNAL GREEN, London Wall,- 
for La‘ 


DANIELS’ PATENT 


PRODUCER GAS PLANTS, 
FOR ALL PURPOSES: 


Save 50% to 75% of Cost of Driving. 


T. H. & J. DANIELS, Ltd., Engineers, STROUD, Glos., 61; FORE STREET. LONDON EC 


22, 1 Henrietta Street, Bedford Street, Strand, London, B.C, 
lim, London.” Telephone: 9850 Central. 
Manchester Oftee. 4 49, Deansgate. Teleg.: “ Booster, Manchester." Telph.: 841 Y Central. 


i Dizm and Miserable 


IS THE LIGHT WHERE NO TUBOLITE ”? USED. 


(Tune LicHt) 


For some examples of the many uses of this paiert sysicm 

see the premises of 
MM. Maple & Co., Tottenkam Court Road; 
The Savoy Hotel, Strands; The 
Goldsmiths’ Co., Regert 


MM. Liberty & Co., 

Regent St. ; The British 
Museum ; Boots, Cash Chemists + 
The Midland Hotel, Manchester; Edinburgh 
R.C. Cathedral; MM. Elkington & Co., Limited, 
Regent St. ; Hotel Metropole, London 3 Lewis’s, Liverpool 

MM. Pearce & Sons, Huddersfield; MM. Salmon & Gi.cksteins 
The Mansion House, London; and the New Central Criminal Court, Old Bailey. 


inal 12 MILES ARE IN USE, and some may be seen at the offices of the LINOLITE C?., 
Tel. 244 Victoria. 25a, Wictoria St.,.\ Westminster. , 
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Alternating 
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M 1041. 
PORTABLE PATTERN, 


Catalogue Corner 
This Week’s Issues: 


No. 1209. “General” Electrical 
Progress. 

January (1908) Number. (Second 
Quarterly Issue). 

F 1218. Fittings and Glassware 
for “OSRAM” Lamps. 


(12 pp.). 


Current — Wattmeter S, GC. 


(Sumpner’s Patents). 


The followitig Instruments are made at the G.E.C. ‘' Peel” 
Works, under Dr. Sumpner’s Patents. 


Wattmeters, ) 

Voltmeters, [ Switchboard 

Power Factor Meters, | Pattern. 

Idle Current Ammeters, 

Portable Standard Combined Watt and 
Voltmeters. 


The Wattmeters here illustrated are a_ special 
shunt-magnet type, the invention of Dr. Sumpner, 
and in their construction the inventor has produced 
instruments which are not affected by changes in 
frequency or wave form. 


M 1055. 
SWITCHBOARD PATTERN. 


THE GENERAL ELECTRIC CO., Ltd., 
omes, 71, Queen Victoria St., E.C. 


Branches: 
Manchester, Birmingham, Newcastle, 
Glasgow, Cardiff, Dublin, Belfast. 


Works: 
London, Witton, Manchester, Birmingham. 


(December 27, 1907, 


G.E.C. Instruments. 
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The Historic Banqueting Chamber at the Guildhall 
with about 500 Osram Lamps, giving a total Lighting Power 


THE ELECTRICAL REVIEW SUPPLEMENT. 


WITH 


LAMPS. 


of about 15,000 Candles. 


THE ELECTRICAL ENGINEER WRITES: 


‘©THE CONSUMPTION OF ELECTRIC ENERGY AT THE 
LORD MAYOR’S BANQUET WAS LESS THAN HALF THIS YEAR 
WITH *“‘OSRAM’’ LAMPS THAN LAST YEAR WITH CARBON 
FILAMENT LAMPS, ALTHOUGH WE HAD MAGNIFICENTLY 
INCREASED ILLUMINATION.” 


THE GENERAL ELECTRIC CO., Ltd., 


Head Office: 71, Queen Victoria Street, E.C. 


Branehes: 
Manchester, Birmingham, Newcastle, Glasgow, Cardiff, Dublin, Belfast, 
Paris, Capetown, Johannesburg. 


Works: 
London, Manchester, Birmingham. 


is fitted 


‘TRADE 


MARK 
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Queen’s Engineering Works, BEDFORD, © a 


And QUEEN ANNE’S CHAMBERS, WESTMINSTER, S.W. 


FITTED WITH A SYSTEM OF FORCED LUBRICATION. 


30 B.H.P. 
to 1500 B.HP. S. 
e 


“4 


LOW 
CONSUMPTION. 
& 
HIGH ONE, TWO or THREE 
EFFICIENCY. CRANK. 


TWO-CRANK COMPOUND ENGINE ;FITTED WITH FLYWHEEL 
ARRANGED FOR ROPE DRIVING. : 


So 4 — iY, in, 4 ( = 
NOTICE 
. 
q 
— 
A 
THOS. 


December 27, 1907.) 


FLUXITE is what you want! 


it’s a Paste Flux which solders dirty and 
even painted metals without cleaning, and 
is safer than Resin. 


FLUXITE HAS BEEN ADOPTED IN THE ROYAL 
ARSENAL AFTER A THREE MONTHS’ TEST. 


Of Ironmongers sik Electrical Stores in 6d., I|- and 2I- Tins. 


AUTO-CONTROLLER & SWITCH CO. 


54, Vienna Road, Rermondsey. 


A FLUX WHICH SOLDERS 
PRACTICALLY ANY META 
WITHOUT CLEANING 
DOES NOT CORRODE 


DON’T BUY A 


U OF DOUBTFUL PEDIGREE @ e 


Makers of 


| MOTORS & DYNAMOS. 


Alternating Current 
Motors a Speciality. 


“Norfolk House,” Laurence Pountney Hill, 


LONDON, E.C. 
Telephone No. 3186, London Wall. 


SEAL OIL MOTORS 


For Direct Connection to Electric Motors. 


SEAL MOTOR. 


OIL MILL LANE, HAMMERSMITH, W. 


Operated 
Entirely 
by one 
Handle. 


Class A lifts 24 ft. 
Class B lifts 12 ft. 


IHustrated Price 
List on 
application to— 


GREEN & BOULDING, 


LTbD., 


MILL co., 28, New Bridge St., London, E.C. 


—68, Robertson St., Glasgow. Teleph. No. :—12455, Central. 


Telegrams: 
TEMPERATURE, 
” 


INTERNATIONAL 
CORRESPON DENCE. 
‘SCHOOLS 
INTE RY AMTONAL 
COMBA NY 


AL 


We will send this book FREE to, any one 
interested in our System of Technical i:ducation 
by Correspondence, and who will cut out the 
coupon below and mail it to us. The book 
will be sent to interested parties only—to persons 
that have the ambition to do oe to better 
their positions. 


Our business is to train ambitious wee in their 
spare time for better paying positions in the in- 
dustrial trades and professions. We train men 
FOR their work AT their work. Our instruction 
has the one definite aim of enabling ambitious 
people to increase their incomes. We have been 
successful in training thousands of persons in 
every walk of life, and we can do the same for you. 


So confident are we that we can give you a 
training that will enable you to advance yourself 
that we make this offer in order that we niay have 
the opportunity of sending you full particulars of 
our courses of training. 


If you are interested, fill in coupon and post it 
to us to-day. 


SECRE TARY, 1.€.58., 
60L, Chancery Lane, London, W.C. 

Tam interested in your system of Technical Training and ambitious 
to increase my earning power. Please send me, post id, free of 
charge, the Book shown in this advertisement and full information 
how I can qualify for advancement in the trade or profession before 
which I have marked X 


| 

| 

| 

| Electrical Engineering Structional Engineering 

Electric Lighting aad Traction Architecture 

| Telephone Engineering Gas Engines 

| Telegraph Engineering Sanitary Engineering 
Steam Engineering Engineering 

Mechanical Enginesring Civil Engineering 
Analytical Chemistry Textiles 

| Proparation for Examinations. 

| Name : 

| Address 

Occupation 


Residents of Canada, India, South Africa, New Zealand, or Australia, 
will please address one of the following branches :— 
Canava: 413, Temple Buildings. Toronto. 
_ Inp1a: 11, Hamam Street, Fort, Bombay. 
SouTH AFRica : 3, Mansion House Chansbess, Cape Town. 
New Zesuanp: 4, Dixon Street, Wellington. 


AUSTRALIA; Temple Court, 146, King Street, Sydney. 
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UNANIMOUS 


THE SUNBEAM LAMP CO., LTD., 


Head Office & Works: GATESHEAD... 
DEPOTS :—Lonpon: 102, Charing Cross Road. MancuestEr: 10, Victoria 
Buildings, St. Mary’s Gate. BiruincHam: 118, New Street. NewoasTLE: 
21, Northumberland Street. Alsoat GLascow: 28, West Campbell Street. 
Betrast: Grosvenor House, Wellington Place. 
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WILLANS 


LIMITED. 


INSON. 


WILLESDEN. 


3000 Kw. Wiil P. 


Turbo-Alt tor, 1200 r.p.m. 


TEAM TURBINES. 


ISLINGTON. 


1500 Kw. Willans-Parsons Turho-Alternator, 1500 r.p.m. 


Victoria Works, RUGBY, ENGLAND. 


TYPE NO 37. 


OVERLOAD CIRCUIT BREAKER 


LOOSE HANDLE, 
MAGNETIO BLOW 
THIS TYPE FROM 1000 AMP. UPWARDS. 


ERNEST F. MOY, Ltd., 


GREENLAND PLACE, CAMDEN TOWN, LONDON. 


[ANGLO- 


43 NEWGATE Sr, LONDON,EC. 


AUTOMATIC 
FIELD & BATTERY REGULATORS 


.C. or C.C. Units Coupied in Parallel. 
Electric Furnaces, &c., Gc. 


ELECTRIC AUTOMOBILE MOTORS, 1210 in use. 
ARC LAMPS. SMALL MOTORS. 


HIGH-TENSION OIL SAFETY FUSES. 


CC CAMPART 


SOLE AGENT FOR GREAT BRITAIN & Be 


49 NEWGATE Sr, TEL 3497 


x 
‘ 
/ 
HUNDREDS IN USE. 
| Accurate of Single and Multiple 
| 
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TYPE 


ammeter, 


Starting 
Rheostat. 


D.P. Main 
Switch 
and Fuses. 


Angle Iron 
Standard. 


A Complete Switchboard which satisfies all authorities. Very 
portable and easy to wire. Porcelain Insulation. No sand, 
cement, or enamel filling, and every part accessible. 


ABSOLUTE 
PROTECTION 10 MOTOR. 


for Leaflet 21. 


ADAMS MANUFACTURING CO., Ltd., BEDFORD. 


London Office: 106, NEW BOND ST., W. 


_ . 
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In spite of our recent advertisements 
having been somewhat devoted to 
another branch of our business, 
viz. DRY CELLS, 


DO NOT FORGET 


that the 


have for over a quarter of a century 
manufactured 


THE STORAGE BATTERY 


which is 


THE BEST 


for all purposes. 


E.P.S. BATTERIES 


are manufactured solely by 


Bt 4, GREAT WINCHESTER STREET, E.C. 


Telephone : No. 1253 London Wail. 


Telegrams: STORAGE, LONDON. 
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PEACE EARTH AND 
GOODWILL TOWARDS MEN 


IS A SAYING VERY MUCH IN EVIDENCE 
AT THIS SEASON OF THE YEAR... . 


PEACE THE EARTH AND EFFICIENT 
WORKING YOUR CABLES 


IS OUR GREETING TO you... . 
AT ALL SEASONS OF THE YEAR. 


THE SUREST WAY OF OBTAINING THIS MUCH-TO-BE 
DESIRED RESULT IS TO LAY THEM IN 


HOWARD ASPHALT 


THEY WILL THEN LIVE LONG— 
IN FACT, tHEY NEED NEVER BE DEAD. 


Full ‘Particulars will be sent on application to— 


THE HOWARD ASPHALT TROUGHING CO., LtD., 


Trafford Park, | 
MANCHESTER. 
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COPPER SMELTERS & MANUFACTURERS. 
Registered Offices: MERSEY COPPER WORKS, WIDNES, LANCASHIRE. 


WORKS: OAKAMOOR, NORTH STAFFORDSHIRE. 
MERSEY COPPER WORKS, WIDNES. 
as BROAD STREET METAL WORKS, BIRMINGHAM. 
FROGHALL COPPER WORKS, STAFFORDSHIRE. 
_ SUTTON ROLLING MILLS (Newton, Keates & Bolton), ST. HELENS. 
LONDON OFFICE: 88, BISHOPSGATE STREET WITHIN (W. Lee Mathews). 


TELEGRAPH ADDRESSES ;—‘‘ WIREDRAWN, LONDON,” “BOLTON, OAKAMOOR.” “ROLLS, WIDNES.” 
“ BOLTONS, BIRMINGHAM.” “BOLTON, SUTTON OAK.” 
Steam HAMMERS AT WIDNES. 


ELEcTRicaL GENERATING PLANT AT WIDNES. 


COPPER 


HIGHEST CONDUCTIVITY FOR ALL 
ELECTRICAL PURPOSES. 


GREATEST TENSILE STRENGTH AND DUCTILITY. 


Contractors to the Home, Indian and Colonial Government Departments, and to the 
Leading Cable Manufacturers and Electrical Engineers, British and Foreign 
Railway Companies, Telephone and Electric Lighting Companies, &c., &c. . 


Book of Stock Sections of Commutator Bars may be obtained at 88, Bishopsgate Street Within. 


THOMAS BOLTON SONS, 


| 
= 
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TUDOR 


ACCUMULATORS 


List of Central Station Batterles in the United Kingdom 


Barrow-in-Furness 
Bexhill 
Birmingham 
Blaenau Festiniog 
Bournemouth 
Bradford 

Brighton 

Burnley 
Buxton 
Cardiff 
Chelmsford 
Cheltenham 
Chester 
Christchurch 
Coatbridge 
Colwyn Ba 

0 

Croydon 
Darwen 
Dewsbury 
Dover 
Dukinfield 
Edinburgh 
Farnworth 
Felixstowe 
Folkestone 
Galway 
Glasgow 
Govan 
Greenock 
Grimsby 
Guernsey 
Hackney 
Hamilton 
Harrow 
Hastings 
Hebden Bridge 

Heckmondwike 
Heywood 
High Wycombe 

i owth 


Near MANCHESTER. 


Hindhead 

Hove 

Hyde 

Hythe 

Ipswich 

Isle of Man Railways 


- Isle of Thanet Railways . 


Isleworth 
Keighley 
Kendal 
Kilmalcolm 
Kilmarnock 


_ Kirkcaldy 


Leatherhead 
Leicester 

Llandilo 
Llandrindod Wells 


Lonpon :— 
Bermondsey 


Central Electric Supply 


Company 


Central London Railway 


Charing Cross & Strand 
Chiswick 


City & South London 


ilwa 

County of London 
Ealing 
Islington 
Kensington & Knights- 

bridge 
Leyton 
Metropolitan 
West Ham 
Westminster 


Whitechapel 


Willesden 


Manchester 


Mansfield 
Middlesborough 


Middleton 


Mossley 

Nelson 
Newcastle-on-Tyne 
Northallerton 
Northampton 
Northwic 
Pangbourne 
Partick 

Pemberton 


- Plymouth 


Pontypool 
Portsmouth 


Preston 
Queenstown 
Rathmines 
Reading 
Richmond 
Rothesay 

St. Annes-on-Sea 
Salford 
Sandown 
Scarborough 
Shipley 
Southampton 
South Lancs. Tramways 
Stalybridge. 
Stoke 
Stourbridge 
Sunderland 
Swansea 
Swindon 

West Bromwich 
West Hartlepool 
West Kent 
Weymouth 
Winchester 
Wolverhampton 
Whitby 

York 


THE TUDOR ACCUMULATOR 00, Ltd 


CONTRACTORS TO THE WAR OFFICE AND ADMIRALTY, 


: 
ae 
j 
Works: 
DUNKINFIELD, 


Fig. 15. 


SPHERE or HEMISPHERE FITTING. 
Holophane Glass. 


THE ‘* HARROGATE ” 


Street Lighting by Means of 
TANTALUM SUN LAMPS. 


“xxv 


ANTALUM LAMPS 


AND 


Fig. 1 4a. 
HOLOPHANE GLASS, 
For 4 or 6 Lights. 


Fig. 17. 
BAYONET-JOINT CEILING. FITTING. 


Holophane Glass. 


ew Write for Pamphlet 118. 


RAKE GORHAM, 


LONDON: 66, Victoria Street, S.W. Westminster 
ACCUMULATOR,” P.O. 1218, Victoria, 

London, MANCHESTER : 47, Spring Gardens. 1989 & 1958, Manchester. 
GLASGOW : 50, Wellington Street. 


Dept. HM. 


‘Telephones: 


907 December “27, 4907.) 
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HALL’S 


Patent Direct-Acting 


Boiler Feed Pump 


ECONOMICAL and EFFICIENT. 


An ideal Pump for 
General Boiler-Feeding purposes. 


‘UP-TO-DATE IN EVERY WAY, 


: Engineers, LIMITED, 


Peterborough. 


Telegrams : Telegrams : 


| 
| 
Je 


JAMES. HENDRY. BRIDGETON .GLascow, 


London Address: 7, SISHOPSQATE STREET WITHOUT 


LIMITED, 


. STRATFORD, LONDON, E. 


Gb 
they 
| 
“Ways 
sit 
Op 
200,000 WRITE FOR 


BRADFORD POWER STATION BATTERY. 
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Pax) 
‘ 
: 


don.” 


21, 1901.) TH? LECTRICAL BBYIEW. (60) xxv 


“DIAMOND SWITCHES 


And “SACHS” 
Non-Arcing Enclosed Fuses. 


2 to 1000 Amps., 110 to 10,000 Volts.' 


WILLIAM CRICHTON, 
European Manager. 


. Faec Plate, Louis XV., 
Write for Catalogues. as supplied to Hotel Ritz. 


THE HART MANUFACTURING CO., 
72, VICTORIA STREET, LONDON, S.W. 


MASCHINENFABRIK 


GENERATORS STEAM TURBINES 


MOTORS 


swircasoanos. | ELECTRIC LOCOMOTIVES 


COMPLETE EQUIPMENTS FOR POWER TRANSMISSION, DISTRIBUTION and UTILISATION. 


ISOLATED PLANTS 
ELECTRIC CRANES 
PUMPING PLANTS 

ELECTROLYSIS. 


Menager and London Resident Engineer, Telegraphic Address: “Oerlik, London.” Telephone: No. 4167 Gerrard, 
CALLENDER’S Hamilton House, 
VICTORIA EMBANKMENT, LONDON, E.C. 
CABLE AND Telegrams:—" CALLENDER, LONDON,” 
Co., Ltd. 
Design No. 22,350 Type 
MAKERS ELECTRIC 
of all CABLES | 
CLASSES and all 
of ACCESSORIES. 


STANDARD SERVICE BOX. 


For use with all Sizes and Classes of Cables. 


Specialists in 


CABLE JUNCTION BOXES of ALL KINDS and for me PURPOSES. 


4 
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& 
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ron POWER, AND 
TELEPHONY. 


SEWING MACHINE MOTORS 


For Direct or Alternating Current. 


GENERATORS. 
MOTORS. 
ARC LAMPS, 


Victoria Embankment, W.C. 


Télephones : Gerrard- 5349 & 2889 Central. 
Telegrams: ‘‘REeLay, Lonpon.” 


works: NORTH WOOLWICH, E. 
Telephone: 1400 East. 


And at— 
SYDNEY, N.S.W.: 163, Pitt Stree 


and 
JOHANNESBURG, 42, London House, 
SOUTH AFRICA: Loveday Street. 


LEPHONES 


FOR ALL PURPOSES. . . 


D-P- Batteries 
have sustained their claim to 


DURABILITYsPOWER 


in over 60 Central Stations 


PORCELAIN 


Fuse and Switch 


Below are some of the most recent contracts 
B AS ES awarded in open competition with other Accumulator 
y | firms, for Central Station work 


Watt-Hours 

Wall Plugs, SOUTHAMPTON DOCKS- - - 441,000 
Cut-outs, ¥8 GARDEN CITY, LETCHWORTH 144,300 
FUSE BRIDGES, MANSFIELD 346,000 

of the 

HIGHEST RESISTANCE, A Total of - - - - - - - - - 1,933,600 
In Ivory or Black. 


THE 


To Samples or Specifications. P. B ATTERY CO: LM 


: 
(Established 1888.) (On Admiralty and War Office Lists) 


BAKEWELL, DERBYSHIRE 


J Macintyre & 


Washington China Works, 


BURSLEM,, srarrs. 


Norfolk House, | 
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' We shall be pleased to send SAMPLES and PRICES on application. 
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TAPE. 


We have decided to put on the. Market a range of Insulating Tapes to meet 
every requirement. Our principal Specialities are: 


“ N o TAPE : A Vulcanised Rubber Tape, faced with Pure Para 
‘ makes joints fit for use at 500 volts... 


: A Waterproof Tape with facing of Pure Para Rubber 
WARRINGTON TAPE , for outside protective purposes. 


» A very adhesive Compound Tape taKing the place 
ST. HELENS TAP E 2 of Black Tape and rubber solution. 


» An adhesive Tape in various colors, very cheap, but 
MERSEY TA PE of excellent quality. 


: A pure hard Para Rubber ‘Tape made by improved 
AMAZON TAP E ’ process and thoroughly matured. 


| : A Bituminous Tape for use with our well-KHnown 
DIALITE TAPE : ninous Tape for 


All the above Tapes are guaranteed for Six Months. 


22 um ST. HELENS GABLE and RUBBER Co., Ltd., 


Nos. 228. 


WARRINGTON. 


Telegraphic Address: VOLTARCON, LONDON. Telephone No. 220 NORTH. 


ARC LAMPS, LTD. 


DAVY FLAME LAM 


ARG LAM PS, DT D, Paul’s CAMDEN TOWN LONDON, W. 


Representatives for London and of Messrs. & PAINE, 29, Street, Westminster, S.W. 


| 
t W.C 
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] 
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THE 


UNION 
CABLE 


MANUFACTURERS OF Co., Ltd. 


3 


PAPER TELEPHONY. 
WIRES & GABLES 
FIBROUS TRANSMSSION 

W. F. 0 

THE BLASBERG ENGINEERING CO Mak 

BLAN} 

WATER COOLERS. BT 

ao é 
fe) 

© > 

JENS 

Most even and minute Distribution of Water. Maximum Warer Surface exposed to free alr currents. _ a 

Misimum Ground Space and Minimum Water Lift Combined with Maximum Efficiency. T 

NO NAILS or METAL FASTENERS to COOLING RAILS, therefore NO FALLING TO PIECES THROUGH CORROSION. 
C. BRA DSHAW, General Manager, | cooling 60,0 ga. 
HEAD OFFICE:—78, CROSS STREET, MANCHESTER. with 40 % Atmospheric Humidity. 


THOMSOR ELECTRIC LAMP 


Corporations G Railways 


One charge from the electric 
light mains will give 6 hours’ 
brilliant and continuous light. 


THE 
| FOREST CITY 


‘cc 39 
FOREST CITY As Supplied to Leading 
PROTECTED, CABLE 
AND SOLID 


Price Sis 
ELECTRIC COMPANY 


IS CoRNBROOK Ro., MANCHESTER. 


SPI 

E. WILSON & CO., 
20, Cross Street, Manchester. Teles 
Telegrams: “ TELEPHONY. }? Telephone 344, J. [ 


LADOWIIT2Z (BOHEMIA). 


Makers of all kinds of Porcelain and China Telegraph and 
Telephone Insulators, Cleats, Tubes, Lampholders, Fuse Bases 
and Bridges, Roses, Switches, Cut-outs, &c., &c. 


SPECIAL TYPES MADE TO ORDER. 


Specialities HIGH-TENSION INSULATORS. 


Own Testing Apparatus at the Works to test up to 
150,000 volts. 


COUNTERWEIGHTS In PLAIN, CREAM or. DECORATED. 


ARCHIBALD CAMPBELL, 27, Chancary Lane Londen, 


: 
xxx (62) 
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Finest Qualities for Electrical Purposes. 5 
GLASS BRUSHES for Cleaning Commutators. 
Supplied at Moderate Prices b: 
Chemische Fabrik Stockerau Dr. "Felix Pollak, 
Office: Vienna IX., Porzellangasse 4. Works: Steckerau. 


— 


. DOMES otf every description for ELECTRICAL, 
ee MECHANICAL and other purposes. 

} Also DINNER, TEA and HOUSE BELLS. 
4 MANUFACTURERS 
| | Ltd., B’ham. 
TUNED BELLS A SPECIALITY 


MAGNET STEEL. Trade Mark: “Remystahl ftir Magnete.” 


MAGNETS... 


purposes, of the greatest strength and permanence. 
Helnrich Remy, G.m.b. H., Tlegelstahiwark, 


Sole Agents for U.K. 
W. F. DENNIS'& C0., 69, Queen Victoria St.,London.£.c. Hagen | Westt. 


NEAL, 
Maker ot Presses, Press Tools & Punches. 
of Every Description for Electrical and Mechanical Engineers. 
BLANKS, WASHERS, PRESS PIERCINGS, DIE STAMPINGS IN 
STEEL, BRASS OR ANY MATERIAL, FOR THE TRADE, 
LABELS and NAME PLATES A SPECIALITY. 
49 & 50, PERCIWAL ST.. LONDON, E.C. 
Telephone ; 4948 Central. 


jegrams . No. 
ESGHER WYSS & GO. 
Westzinster. 


Zoelly Steam Turbines, Water Turbines, Pumps. 


SOLE AGENT: 


JENS ORTEN-BOVING, 72,Victoria Street, Westminster, 


THE INDESTRUCTIBLE 
CABLE CO. 
WIRES and CABLES. 


Business Literature. 


of Leaflets, Circulars, Booklets, Folders, Ca 


eneral Advertisement Writing m on rational ines, 
at a reasonable figure. tetrodhichors Booklet free; 


Harold Elliot, Specialist in Publicity, 
43, Raby Street, Manchester, 


For DYNAMOS, and 
CE] 


SPECIAL SWITCH CASES & BLOCKS. 


Any Shape or Size. 
Wood Letters supplied ready for Wiring. 
Fan Frames of all kinds. Cleats for ey Wiring. 
: General Woodwork for Electrical Purposes 
Telephone] PUNCTUALITY A FEATURE. [1187 Central. 


J. DODIMEAD & SON, 50, Tottenham Court Road, W. 


GLASSWOOL (Spun Glass) 3 
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TAYLOR 6 Ltd. 


MAKE 


Cupping Presses 


For ARMATURE PLATES 


. Offices: 62, Constitution Hill, 
BIRMINGHAM. 


Established A.D, 1852 


Wiring Presses. ENGINEERS. 


ELECTRIC CABLE CASINGS. 
ALL MADE TO ANY PATTERN. 
The prices quoted below are per 100 ft., 
case and cover together. 
Full Size Sections on Application, 
ESTIMATES FOR OTHER WOODS AND 
SIZES PROMPTLY SENT. 
Switch Blocks and Cleats Made to Order. 


Small. 
Size No...| 1 2 2 8 4 q 
1g” | 1" | 1 2" 23” 3” + 4” 
For |~*16-| 14 | | | | | 
Wuitgwoop| 2/10 | 8/ | | 6/6 9/4 11/8 | 18/7 
DeaL....| 2/5 | — | 2/10 | 3/6 4/- | 5/9 8/4 | 10/- | 14/- 

* Or Two Pairs of No. 18 B.W.G. 


Trade Allowance fer Quantities on Application. 


WIGE RS BROS SPECIALITIES 
‘®9 IN FLOORING FLOORING BLOCKS, 
ONLY ADDRESS : 67-68, KING WILLIAM ST., LONDON, E.C. 


—the“Red Cross — 
Lubricant for Commutators. 
: A long way the best, and quickly saves its cost. 
TEST IT AT OUR EXPENSE: We send Free Sample on 
receipt of full name and address. 


Price 2/3 per Stick post paid. 
Sole Agents for United Kingdom : 
|  SHOOLBRED & CONNELL, 


231, Strand, London, W.C. 


C. PASS & SON, Lia., 
BEDMINSTER SMELTING WORKS, BRISTOL. 
Sellers of ANTIMONIAL LEAD of all Grades. 
BUYERS OF 


LEAD ASHS | and LEAD RESIDUES from ACCUMULATORS. 


jegrams: "Pass, Briston.” Telephone 4765, 


LARGE Steck of 


SHEETS, ®8ODS, 
TUBES, 


in all Sizes and Qualities. 


CHAS. HEYDEMANN, 


The LONDON EBONITE STORES, 


67. Aldersgate St., London, E.C. 


"5 K.W. 
to 12 K.W. 


— THE 


WILSON-WOLF: ENGINEERING CO. , LD. 


Telegrams: “‘ Enerey.” -* Telephone No, 1758. 


R. & S. BAXTER 
#1, Dundee. 


Commercial Court. 


MANUFACTURERS OF MICA 


For all purposes. 
Stocks at our Stores in of Clear 
Cloud also sot Ruby, 


Canadian Am 
received direct from the 


Contractors to His Majesty's Government, 


Established 1827. 


Telegraphic Address: Unsworthy, Derby,” 


B. UNSWORTH & SONS, Ltd., “".===.."""" 


Electrical Wires of Every Description for Elestrical instruments, Dynamos, Machines, Telephones and Electric Bells 
INSULATED LINE WIRES AND CABLE. | 


Button Presses | 
th. > Coining Presses | Press 
| Extending Presses 
Key G'Lock Presses — 
Self-Feed Presses 
Trimming Presses 
Un-Geared Presses 
Vertical Presses 
midity. 
000 gal- | 
ity. 
t. q 
ON 
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of all strengths 
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manufactured 

for Accumulators. 


Sulphate ot Copper 997 


For Batteries. 
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CLARKE, CHAPMAN, 
Electrical and General Engineers, 
WICTORIA WORKS, GATESHEAD. 
18 50, FENCHURCH STREET, LONDON, E.C. Telegrams :—" GaTmsHEaD, “ CyoLors,” LONDON. 
at ON ADMIRALTY, SEARCHLIGHT 
15 WAR OFFICE PROJECTORS, 
18 and INDIA OFFICE 
63 MIRRORS, 
3 LENSES, 
1 
HIGH-SPEED 
ENGINES 
ELECTRIC 
SHIP 
LIGHTING 
64 CONTINUOUS 
61 AND 
“4 ALTERNATING 
i CURRENT ELECTRIC 
AND ' 
ELECTRICALLY-DRIVEN SHIPYARD WINCH. 
$ ELECTRICALLY-DRIVEN WINCHES, CAPSTANS, CRANES, AND HAULING GEARS 
A SPECIALITY. 


THE VULCAN BOILER 


Telegraphic Address: Telephone: AND GENERAL INSURANCE CO., LTD. 
“MONAZITE, LONDON.” 2488 Central. ‘9 Established 1869. The ORIGINAL Boller insurance Company. 


_ Head Office: 67, King Street, Manchester. 
: INSURANCE and INSPECTION ot 


ENGINES (Steam, Gas or Oil), 
SELF FLUXING SOLDER. GAS PRODUCER Pian. 


TREATISE ON EXPERIMENTS 'IN SOLDERING, BY ADOLF hinery, 
LIPPMANN, NOW READY, FREE ON APPLICATION. ELECTRICAL Ms 


ELECTRICAL ENGINEERS SHOULD READ IT. EMPLOYS MANY MORE INSPECTORS other 


Prices and Samples from Sole Agent or U.K. closely consult the convenience of clients. 
OVER 50,0C0 BOILERS AND ENGINES UNDER SUPERVISION. 


D. JAROSLAW, CONSULTING ENGINEERING. 


5, George Street, Tower Hill, LONDON, E.C. ALL oTHER INSURANCES ARRANGED, 
4. F. Ls CROSLAND, M.Inst.C.E., M.I.Mech.E., Chiet Engineer. 
JAMES M. DALE, 
“APPLICATIONS FOR AGENCIES INVITED. 


Awarded Gold Medal at Liege Exhibition, 1905, and a higher 
award, viz., the Diploma of Honour, Milan Exhibition, 1908. 


DIRECT-COUPLED 


AIR COMPRESSORS 
»& VACUUM PUMPS 


FOR ALL PURPOSES. 
Electrically-Driven Machines a Speciality. 


DO NOT FAIL TO SEE OUR EXHIBIT AT OLYMPIA, FROM 
SEPTEMBER 19 to OCTOBER 19. Stand Nos. 69 & 74. 


REAVELL & Co., Lt. 


“0” Department, RANELAGH WORKS, 


IPSWICH. 
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Accumulator Acid Makers. 


Berk, F. W. Ltd. 
Morris, H. N., & 
Spencer Chapman & Messel, Ltd. 


Air Compressors. 
Reavell & Co., Ltd. 


Air Pumps. 
Edwards Air Pamp Syndicate, Ltd. 


Alternators. 
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Johnson & Phillips, Ltd. 

Lancashire Dynamo & Motor Co., Ltd. 


Arc Lamp Coupling, Winches, &c. 


Brush Electrical Engineering Co., Ltd 
Gilbert.Arc Lamp Co., Ltd, 

Johnson & Phillip 

London Electric 


Auctioneers and Valuers 
(Mechanical), 


Kirk (Wheatley), Price & Co. 


Ball 


Hoffmann Mfg. Co., Ltd. 
Loewe, lie, & Co., Ltd. 


Batteries (Primary), 


General Electric Co., Ltd. 
India-Rubber, G. P. & T. Co., Ltd. 
Veritys, Ltd. 


Batteries (Storage). 


Accumulator Industries, Ltd. 
Chloride Eiectrical Storage Co., Ltd. 
D.P. Battery Co., Ltd. 

Electrical Power’ Storage Co., Ltd. 
Hart Accumulator Co., Ltd. 

Premier Accumulator Co. 

Pritchetts & 

Rooper, W. O., 

Tudor Co., Ltd. 

X Electric Accumulator Co., Ltd, 


Battery Jars and Porous Cells. 
Doulton & Co., Ltd. 

Price, Powell & Co. 

Stiff, Jame= & Sons, 


Bells. 
General Electric Co., Ltd. 
Townshends, Ltd. 
Veritys Ltd. 
Wright, A. J., Ltd, 


Belting. 
Hendry, J. 


Bitumen (Refiners of). 
Keys, W. H. 


Bollers. 


Rowland, B. R. 


Stirling Boller Go, 


Boiler Mountings. 
Turnbull Alex., & Co., Ltd, 


Books. 
Griffin, J. J., & Sons, Ltd. 


_ Boosters, 
Chloride Electrical Storage Co., Ltd. 


Cabinet Works, &c, 


& Son, 


Carbons. 
British Thomson-Houston Co. 
Brush Electrical Engineering Sota, 
Crompton & Co., Ltd. 
Geipel & Lange. 
General Blectric Co., Ltd. 
Jandus Aro Lamp Co., Ltd. 
Johnson & Phillips, Lid. 
McGeoch, W., & Co., Ltd, 
Planiawerke. 
Veritys Ltd. 


Carbon Brushes. 
Heap & Johnson, 
bone. 


Casing and 
Beecroft & W: 

General El 

Harris, J. F. & ay 

Pearson; E. M., & Co. 

Veritys Ltd. 

Vigers Bros, 


2 Castings. 
Macfarlane, Walter, & Co. 


Chemicals. 
Berk, F'. W., & Co., Ltd. 
Boor, G., & & Oo. 


Breakers (Automatic). 


Thomas. 
Benen itish Thomson. Houston Co., Ltd. 
Engholm, A. Goldie. 

Johnson & Phillips, Ltd. 

Veritys Ltd. 


Condensing Apparatus. 


Belliss & Morcom, Ltd. 

Blasberg Co. 
Bradshaw, C. 

Edwards Air‘ Pump Syndicate, Ltda. 
Klein Engineering Co. 

K6rting Bros., Ltd. 

Mirrlees Watson Co., Ltd. 
Pulsometer Engineering a Ltd. 
Willans & Robinson, Li 


Conduits. 


Doulton & Co., Ltd 
Howard Asphalt Troughing, Ltd. 


Controllers. 
Be 


rtram Thomas. 
Electric Controller & Supply Co. 
Johnson & Phillips, Ltd. 


Conveying | Plant. 
Bennis, B., & Co., Ltd. 
Gas, Power & By-Products Co., Ltd. 


Co 
Bolton, T., & Sons, Ltd. 


Coppersmiths. 
Dore & Co. 


Dowels. 
Baukhage, Gus. 


Dynamos. 


British Thomson-Houston Co., Ltd. 
British Westinghouse Elec, & Mig. 


Co., L 
Brush Electrical Engineering Co., Ld. 
Crompton & Co., Litd. 
Electromotors, Lid. 
Fuller Electrical Mfg. Co. 
General Electric Co., Ltd. 
Ltd. 


Hall, J. P 

Hartnell *Wiison & Co., Ltd, 
Holmes, 
Johnson & Phillips, Ltd. 
Lancashire Dynamo & Motor Co., Ld. 
McClure & Whitfield. 

Rhodes Motors, Ltd. 


Dynamo Brushes. 


Aktiebo  Bronskol. 
British Co., Ltd, 
Veritys 


Ebonite, 
Carson, van & Co. 
Traua, Heinr., & Sons. 


Geomtinuaed 


Ejectors or Water Lifters. 
Holden & Brooke, Ltd, 


Electric Lifts. 
Smith, A., & Stevens, 


Electrical Accessories. 
Brush Electrical Engineering Co., Ld. 
Lundberg, A. P., & Sons. 

MoGeoch, W., & Co., Ltd, 


Meters. 


Bastian Meter Co. 

Brush Blectrical Engineering Ld. 
Ferranti, L 

General Co.,, Li 


-Fricker Mecteieity Meter 


Reason Mfg. Co., Ltd. 
Rumney & Rumney. 
Warner Engineering Co. 


Engineering Valuers. 
Wood & Newland, 


Engimeers and Contractors 
Electrical), 


Bertram 
British Thomson-Houston Oo Ltd. 
British Westinghouse Elec. & Mfg. 


Bank trical Engineering Co,, Ld 
ec Lid, 
Cam: . 


Electric Co., Ltd 


Indis-Rubber, G.P., & Telegraph 
Works, Ltd. 
Lancashire Dynamo & Motor Co., Ltd. 
Platt, Ltd. 
F., Ltd. 
“Thos., Ltd. 


A., & Co., Ltd. 

woundry Co., Ltd. 
witchgear Co., Li 

Beattie & Co., Ltd. 

Western Electric Co. 

White, J. G., & Co., Ltd. 


Engine Fittings. 
Holden & Brooke, Ltd, 
Kérting Bros., Ltd, 


Engines (Gas), 
Westinghouse Elec, & Mig. 
L., & Sons, Ltd. 
National Gas Engine Co., Ltd, 


Engines (Oil), 
Diesel Engine Co., Ltd. 


Engines (Steam). 
Allen, W. H., Son & oo Ltd, 
Belliss & Morcom 
Brush Electrical Co,, Lid. 
Browett, Lindle Co., Ltd, 
Howden, J., & 
Reader, B., & Sons, Ltd, 


Engines (Pumping). 
Belliss & Morcom, Ltd. 
Drysdale & Co, 


Fans. 
Marelli, E , & Co., Ltd. 


Feed Pumps. 
Bons & Co., Ltd. 
Baking Patent Feed Water Filter 
Weir, G. &J.,'Ltd, 


en pade 8S. 


Feed Water Heaters. 
Holden & Brooke, Ltd. 


Fibre. 
Mosses & Mitchell, 


Fittings Light). 
Best & Lloyd, L' 
of Handicraft, Ld. 
Brush Electrical Engineering Co.,Ltd. 
Dorman & 
Electric & Ordnance Accessories Co., 


Ltd. 
General Electric Co., Ltd. 
Johnson & Phillips, i 
Linolite Co., The. 

Marsh, Son & Co., Ltd. 
Osler, F. & O, 

Parmiter, Hope & 
Simmonds Bros 

Tuoker, J. & 
Veritys, Ltd. 


Flexible Couplings. 
Béving, Jens Orten. 


Forgings, 


Fuel Economiser. 
Green, E., & Son, Ltd, 


Furnaces & Draught Apparatus. 
Horsfall Destructor Co., Ltd, 


Fuse Boards. 
Bill, 8., & Co. 
Ryman, Fred., & Co. 


Fuses. 
British Electric Calibrated Fuse Co. 
McGeoch, W., & Co., Ltd. 


Gas Producer Plants. 
Daniels, T. H, & J., Ltd. 


Gears, 
Adams, George. _ 
Angus Lo., Ltd, 
Brown, D., & Sons, Ltd, 
Marryat & Place. 
Power Plant Co., Ltd, 


Generators. 


British Thomson-Houston Co., Ltd. 
Bruce Peebles & Co., Ltd. 

Brush Electrical Enginee » Ld. 
Edison & Swan U.E.L. Co., 

Johnson & Phillips, Ltd. 
Maschinenfabrik Oerlikon, 


Glass. 
Edison & Swan U.H.L, Co., Ltd. 
General Electric Co., Ltd. 
Veritys, Ltd. 


Glasswool. 


Chemische Fabrik Stockerau Dr. 
Felix Pollak. 


Heating & Cooking Apparatus. 


General Electric Co., Ltd. 
Hawkes, O. C., Li 
Isenthal & Co. 


India-Rubber. 
Indie-Rubber, G.P, & Tel, Works Co., 


Injectors. 
Green & Boulding, Lid, 
Holden & Brooke, 


Instruments (Measuring). 
Bailey, W. H., & Co., Ltd. 
Thomson- 


British Houston Co., Ltd. 
British Westinghouse Elec. & Mfg. 
Brush Electrical ps Co., Ld, 
& Co., L 

Elliott B: 

Evered, & Co., Ltd, 
Evershed & Vignoles, Ltd. 


General Electric Co., 
Hodges, & 
Isenthal & 

Johnson & Pini 
Kelvin & James ite, Ltd 
Nalder Bros. & Co. 


Drake & Gorham, Ltd, 
| 
i 
Babcock & Wilcox, Ltd, 
Davey, Paxman & Co., Ltd. 
Hindley, E. 8., & Sons. 
Sisson, W., & Co., Ltd. 
Wolf, 
Union Electric Oo., Ltd. 
: Vickers Sons & Maxim, Ltd. 
Phillips, J. W. and C. J. 
Brown & Co Le. 
eston Electrical Instruments Co, ? 


atus, 


18. 


Ov, 
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MOTORS ror au PURPOSES. 


STANDARD 
Semi-Enclosed Motor. 


SEMI-ENCLOSED, ENCLOSED-VENTILATED, 


. AND TOTALLY ENCLOSED. © 


ALL SIZES SPEEDS. 


SHUNT, SERIES AND COMPOUND. 


Variable Speed, Interpole and Crane Motors, 


Spur and Worm Gear Sets, and Electrically driven Specialities. 


LONDON OFFICE: 35, QUEEN VICTORIA STREET, E.C. Omens, 


BIRMINGHAM: 109, Colmore Row. 
GLASGOW: 43, Mains Street, Waterloo Street. 


PATENT 


LAMP 


SELF SUSTAINING. 


No Springs. 


For Prices and Particulars Apply to 


E. DEWHURST, 


Mount Street Works, 


PRESTON. 


Telephone No, 81. Telegraphic Address: ‘‘ Execrric.”’ 


LIVERPOOL: 4, Ashfields, Wavertree. 
NEWCASTLE: 10, Neville Street. 


me ‘SISSON? 


Patent High-Speed Enclosed 


ENGINE 


Is the MOST COMPACT, NEATEST, MOST — 
ACCESSIBLE, BEST GOVERNED Ship Lighting Engine. 


Automatic Expansion Governing. EVERY working part enclosed. 


Full Particulars on application. to: 


» 


W. SISSON Lro., 


4 


1907. 
t). 
ft, Ld. 
D., 
d. 
No Ratchet. 2 
| 3 
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Insulating Matertal. 


Turners & Manville, Ltd. 


Insulators, &c. 
Ebonestos Mfg. 
Doulton & Co. 
Micanite and Co., Ltd. 
Ostermann, W. 
Pricé, Powell & Co. 


Insurance. 
National Boiler and General Insurance 
Co., Ltd. ‘ 


Phoenix 
ulcan er jurance 
Ltd. 


Iron and Steel. 
Macfarlane & Co, 
Microbalt Steel Co. 
Simplex Conduits, Ltd. 
Turner 


Ladders. 
Heathman, J. H., & Co. 


Lamps (Arc). 
Are Lamps, Ltd. 
Borland, F. J. 
Braulik, G. 
British Thomson-Houston Co., Ltd. 
Brush Electrical Enginee’ Co., Ltd. 
Crompton & Co., Ltd. 
Drake & Gorham, Ltd. 
Edison & Swan U.E.L. ts Ltd. 
General Electric Co., L’ 
Gilbert Arc Lamp Co., Ltd. 
Jandus Arc Lamp Co., ’ Ltd. 
Johnson & Ltd. 
Veritys Ltd. 


Lamps (Incandescénce). 
British Thomson-Houston Co., Ltd. 
Brush Electrical Engineering Co., Ld. 
Consol Lamps, . 


Cryselco, Li 
Fdison & U.E.L, Co., Ltd. 


Electrical Industries. 
Gabriel Lamp Co. 
General Electric 
Kevan Eleciric Co., Li 
Philips & Co. 
Pope’s Electric Lamp Co, 
Stearn Electric 
Sunbeam Lamp Co., td. 
Veritys Ltd. 

Wilson, L. E., & Co. 


Lead Smelters. 
Pass & Son, Ltd, 


Lifts and Accessories. 
Holt & Willetts, 


Liquid Meters. 
& Brooke, Ltd: 


Lock Nuts. 
Bayliss, Jones & Bayliss. 


Magnets. 
Remy, H., G. m. b. H. 


Manufacturing Electricians. 


Metallic Packing. 
Green & Boulding, Ltd. 
Newton & Nicholson, 
Meters. 
Warner Engineering Co. 


4 Mica. 
Baxter, R. & 8. 
British Mica Co,, “a. 
Taylor &Ce, . 


Motors. 
British Thomson-Houston Gon Ltd. 
jouse Elec. & Mig. 


Brooks, L 

Brosh Wlestrical eering Co., Litd. 
Churton, T. Herding 
‘Electrical 


Lancashire Dye & Motor Co., Ltd. 
Langdon-Davies Motor Co. 
Marples, Leach & Co. 
Mather & Platt, Ltd 
Morris-Hawkins, Lita. 
Newtons, Ltd. 

Rhodes ‘Motors, Ltd. 

Seal Motor Co. 

Sun Electrical Co., Ltd. 
Veritys, Ltd. 

Vickers Sons & 27g, Ltd. 
Wright & Wood, Li 


Motor Starters & Controllers, 
Adams Manufacturing Co.; Ltd. 
Bertram Thomas. 

British Thomson-Houston Co., ern 
Brush Electrical Engineering Co., Ltd. 
Hodges, Cecil, & Co. 

Reyrolle, A., & Co., Ltd. 

Veritys Ltd. 


Name Plates. 
Endolithic Mfg. Co., Ltd. 


Oil Cans and Filters. 
Wells, A. C., & Co. 


Oil Separators, 
Holden & Brooke, Ltd. ~ 


Padlocks. 
Tourtel Mfg. Co., Ltd. 


Patent Agents. 
Raworth, J 


Pillars. 
Hardy & Padmore, Ltd. 


Platinum. 
Edison & Swan U.E.L, Co., Ltd, 


Porcelain Appliances. 
Bihl, G. 


Dorman & Smith. 

Doulton & Co., Ltd. 
Publicity Specialist. 

Elliot, Harold. 


Unbreakable Pulley & Mill Gearing 
Co., Ltd. 


Radiators. 


H Carron Company, The. 


Rail Bonds. 
Forest City Electric Co. 


Railway Signals. 


‘Dewhurst, E. 
er, Ltd, 


Saxby & 
Rheostats. 

Adams Co., Ltd 

Bertram Th 

British Co., Ltd. 

Schools and Colleges. 

Elec. Eng. Inst. Corres. Instruction 

International Correspondence Schools 
Screws and Terminals. 


Davis & Timmins, Ltd. 
Veritys Ltd. 


Slate. 


Jones, I., & Co, 


Soldering Paste. 


Auto-Controller & Switch Co. 
Jaroslaw, 


Stampings. 
E., & Co. 
Jen! 


Steam Dryers or Water. 
Separators. 
Holden & Brooke, Ltd. 


Steam Pipes. 
Dore & Co, - 


Steam Traps. 


Crosby Steam on & Valve Co. 
Haigh, W. B., & Co., Ltd. 
Holden & Brooke, Lid. 


Stokers. 
Erith’s Engineering Co., Ltd, 
Proctor, J., Ltd. 


Switchboards. 


Adams Manufacturing Co., Ltd. 
Bertram Thomas. 

British Thomson-Houston Co., Ltd. 
Brush. Electrical Engineering Co., Ld. 
General Electric Co., Ltd. 

Hodges, Cecil, & Co. / 

Johnson & Philli Ltd. 

Parmiter, Hope jugden. 
Universal Electrical Mfg. Co. 


Veritys Ltd. 


Switches. 


Bertram Thomas. 
Bonnella Bros. 


. British Thomson-Houston Co., Ltd. 


Brush Electrical Engineering Co., Ld. 
Cantie Switch Mfg. Co. 

Evered & Co., Ltd 

General Blectric Co., Ltd, 

Lundberg, A. P., & Sons. 


McGeoch, W., & Co., Ltd. 


Sanders, Wm. 
Veritys Ltd. 
Viasto, Clark & Watson. 


Tank and Girder Work. 
Braby, Fred., & Co. 


Telegraph Poles. 
Wade, R., Sons & Co. 


Telephones. 
British L. M. Ericsson te, Co., Led. 
General Electric Co., Li 
Gent & Co., Ltd. 
Sterling Telephone & Electric Co, 
Veritys Ltd. 
Western Electric Co, 


Testing Laboratories. 
Electrical Standardising, Testing and 
Training Inst. 
Metropolitan Laboratories. 


Tools, &c. 
Bradbury, Stevens & Son. 


Taylor & C! 
Walt, 8., & Co 


Tramway Brakes. 
British Westinghouse Elec, & Mfg. 
Tramway Supplies. 


British Thomson-Houston Co., Ltd. 
Brush Electrical Engineering €o., Ld. 
Dick, Kerr & Co., Ltd. 

General Electric Ltd. 


McGeoch, W., & Co., Litds 
United Electric Car Co., Ltd. 
Veritys Ltd. 


Transfers. 
Butcher, J. H., & Co. 


Transformers 


British Thomson-Houston"Co. 
Brush Electrical Engineering roe 
Crypto Electrical Co. 

Johnson & Phillips, Ltd. 


Turbines. 
Westinghouse Elec. & Mig. 
Bet Electrical cal Engineering Co., Ld, 


Escher W 
Gilbert & Co., Ltd, 


Turners. 
Bonnella, D, H., & Son, Lt 


Vacuum Pans. 
Gimson & Co. (Leicester), Ltd. 


Varnishes, &c.. 
Crane, F'red., Chemical Co. 
Edison oo" Swan U.E.L. Co., Ltd. 
Major & Co., Ltd. 


Paege, B 4 & Co, 
Valves. 
Holden & Brooke, Ltd. 
Ventilation. 


Belliss & Morcom, Ltd, 
Davidson & Co., Ltd. 
Ozonair, Ltd, 

Veritys Ltd. 


Vulcanite. 


Carson, Evans & Co, 
Traun, H., & Sons. . 


‘ 


Welding 
Thermit, Ltd, 


Wire 


Anchor Cable Co., 
Insulated and Helsby Cables, 


Brush Electrical Engineering Co., Ld. 

Callender’s Cable & Construc. Co., Ld. 

Cassirer, Dr., & 

Connolly Bros., Ltd. 

Felten and Guilleaume-Lahmeyer- 
werke, A. G. 

General on Co., Ltd. 

Glover, W. T., & Ltd. 

Grevener, J. & H 

Ww. T., Telegraph Works 

Hooper Telegraph and India-Rubber 
Works, Ltd. 

Indestructible Cable Co. 

Johnson & Phillips, Ltd. 

London Electric Wire Co., Ltd. 

McGeoch, W., & Co., Ltd. 

Plutte, Scheele & Co. 

Saxonia Electrical Wire Co., Ltd. 

St. Helens Cable and Rubber Co., Ltd. 

Suddeutsche Kabelwerke, A. G. 

Union Cable Ltd. 

G. Sons, Ltd, 

Veritys Ltd. 


Wire (Uncovered). 


Davis & Timmins, Ltd. 
Heckford, A. E. 
Ramsden, Camm & Co., Ltd. 


“gmith, F., & Co., Ltd. 
f 


. Wiring Systems. 


General Electric Co., Ltd. 

New Brotherton Tube Co., Ltd. 

Perfecta Seamless Steel Tube and 
Conduit Co., Ltd. 

Simplex Condui its, Ltd, 


MISCELLANEOUS 


ANNOUNCEMENTS 
relating to Situations, Articles for Sale and Wanted, &c., appear on p. 29, &c. 


Telephone 
13787 Central. 


GEORGE ADAMS,” 


Speciality: Cut Gears of all Descriptions, 
Sour. Bevel, Spiral, Worm, &c. In all materials: Steel; Bronze, Raw Hide, Fibre, &c., 
of highest class material and accuracy of workmanship. 
bevels to accurate templates. 


Any one of a pair accurately matched. 
Repairs at short notice to above or any class of accurate machinery. . 
gear boxes, gears, shafts, sectors, worms, supplied singly or in quantity. 
* - Worm or epicyclic reducing gears, and spiral gears supplied to sketch or. designed to . 
. specification.. All work strictly accurate and executed on the premises. 


SHORT’S GARDENS, 
Long Acre, LONDON, W.C. 


Automatic gear planing of all 
Motor car 


Crystalate Mfg. Co., Ltd 
Keys, W. H. 
i Neville, Williams Co. | 
‘|--General Electric Co., Ltd. 
4 
; | 
| 
| 
| 
Pulleys. 
a 
| 
| 
Engelbert & Co. 
shoolbred & Connell. 
Jaeger Bros. | 
ihnson & Philli 
| 
| | 
es 
4 
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CONTRACTORS FOR COMPLETE 


POWER ano LIGHTING INSTALLATIONS, 


Rolling Mills, Colliery Winding, Hoists, Cranes, 
Steel Works and Shipyard Plant. 


EXCEPTIONALLY FAVOURABLE PRICES 


TO BUYERS OF 


OF ‘ALL SIZES. 


Lower Commercial Street, 4, St. Nicholas Buildings,. 
MIDDLESBROUGH-ON-TEES. NEWCASTLE-ON-TYNE. 


DIRECT & ALTERNATING CURRENT MACHINES - 


“pEFIANCE” 


AMP. SWITCH. 


(Subject to Discount for Quantities.) 
The BEST and CHEAPEST on the MARKET. 


FOR VOLTAGES UP TO 600. 
MAXIMUM BREAK, CASES ASBESTOS LINED. MICA INSULATED. 


@ 


W g AN DERS & C0 FALCON ELECTRICAL WORKS, 
Ml. | WEDNESBURY. 


MOTOR STARTERS 


— 


Open” and Protected” Lever Type Starters, 
also “* Drum” Type (Fool-Proof}. 


amen‘ Wotor starts at ALL LOADS on First Stud.” mmm 


| Ltd 
4 
Uilé 
{© 
. 
Dw 
| 
\ = = = 
les, 
Ld. 
Ld. 
Send for Price Lists. anc 
are 
nS TO FUSE OR BREAK. 
TUp G, 
Ss. 
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CONTRACTORS TO 
HLM. Government, 
Tue War OrFice, ADMIRALTY, 
PosTAL TELEGRAPH DEPARTMENT, &c., 
Awo Cotoniat GoveRNMENTs. 


METAL Screws AND TURNED Work 
Cut From Souto Drawn Roos, 
By Automatic MACHINERY FOR 
ENGINEERS, ELECTRICIANS, 


MANUFACTURERS 


All these Goods are shown Full Size and kent in Stock. 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTERNS. 


YORK ROAD, KING’S CROSS, LONDON, N. 


SCREW MANUFACTURERS AND METAL MERCHANTS. 


OF 


hccue ‘DRAWN, BRASS, IRON AND STEEL, ROUAD, HEXAGON AND FLAT, ALL SIZES KEPT IN STOCK. 


CONSIP ERABLE REDUCTION FOR LARGE QUANTITIES. 
\ 


— 
= = = Pond — 
= == = = = = 

= = = = : 
J 3 = — q 
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7002.—DYNAMO FOR ELECTROLYTIC? WORK, 120 Volts, 2500 Amps., 250. Revs. Turbine Motors, Pumps and F 


Albion Works, 


-Hlectrical and General Engineers 


AND 


; 


‘De Laval’s Patent Steam Turbine 


DIESEL OIL ENGINE 


Grand Prix, idee. 
1008. 


e for the Little 
Red Book. 


(Using CRUDE or RESIDUE 
Old. per B.H.P. hour, or 


0°146d. por B.0.T. UNIT. 


In Most Successful Use In many 
Targ, Electric Light and Power 


BIRMINGHAM TRAMWAYS Total Works 
Cost, including Fuel, Oil, Water, Stores, 
Wages, Repairs and Maintenance 


362"... 
lade 


| 


150,000 


_ $00 B.H.P. K.W.) Diesel Engine and Generator. In Use. 


DIESEL ENGINE CO., LTD. 


“WATERTIGHT PLUG. 


Registered INT EL ALIN Trode Mark. 


WATERTIGHT PLUGS & CABLE COUPLINGS, 


to 60 Amps. 600 Volt Oircuits. 


For Portable and , Motors, Mines, Special ~ 


SIMMONDS BROS., Lrp, 


4, 6 & 8, NEWTON STREET. HOLBORN, W.C. 
*Phones ::2600 Gerrard; 12061 Central. Telegrams: Niphon, London.””* 
: Patented in Engiand and 
Abroad. 


WATERTIGHT SHIP PLUGS AND SOCKETS FOR SCREWING TO BARREL. 


December 27, 1907 
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LVERTOWN 


OPEN PROTECTED. 
ENCLOSED VENTILATED. 
TOTALLY ENCLOSED. 


Exclosed- Ventilated ‘Type. SUITABLE FOR BELT 
| : OR DIRECT DRIVE FOR 
ALL CLASSES OF SERVICE. 


DESCRIPTIVE 
PAMPHLET. ON. 
« APPLICATION. 


The 
India Rubber, Gutta Percha, and Telegraph 
Works Lid. 


Head Offices: 
106, Cannon Street, London, E.C. -. 
‘Telegrams: Head Offices—“ Silvergray, London.” 


Works: 
Silvertown, London, 
“Works—“Graysilver, London.” . 
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